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N ot even motoring (if one coiintii b\^ 
heads) is a more popular hobb\- 
in these islands than photography. 
About 2,500,000 persons drive motor 
vehicles (calculating from the licence returns), 
and, it is estimated, something more than 
5,000,000 persons, or one in eight of babe, 
child and adult, use a camera. This estimate 
is confined to amateur photographers of all 
grades, from tlie many thousands of box 
camera and roll-film camera novices to the 
serious photographic workers with apparatus 
costing from perhaps £20 to £100. W^hen we 
add the thousands of professional photo¬ 
graphers—trade, press, studio, etc.—we have 
a truly astonishing total. Never was photo¬ 
graphy so popular as a hobby and craft 
or so important as a technical instrument, 
I'urther, both its popularity and its import¬ 
ance increase steadily* for manufacturers tell 
us that the curve of consumption of amateur 
and professional matcriaJ is rising steeply. 


which was hardly conceivable 
but a decade or so back. 

For the first group of advances, both 
amateur and professional have much to thank 
the cinematograpli. The developments of the 
screen called urgently for material more and 
more sensitive, for higher speeds combined 
with better colour renderings—requirements 
once almost incompatible — bigger lenses, 
infra-red sensitive emulsions, and so forth 

Amateur's Debt to the films 
The film industry looted the bill tor the 
research and technical work required, and the 
amateur of the " still " camera has profited 
by the results. So we get our super-sensitive 
panchromatic films of s^eds almost fabu¬ 
lously high, that so widen the range of 
indoor and outdoor photography that the 

old fault of the amateur “ snapsljotter _ 

under^.Kposure^ — is already disappearing and 
is, in fact, being replaced by a tendency to 
over-exposure. 

The new types of camera noiv a\^ailable 


Photograph/ a Vital Alodern Need 

Photography enters into practically every 
dej>artment and section of the 20 th-centiLry 
world, and without it the activities of that 
world would be so hampered as to be almost 
crippled. Ev'en if we could ignore the 
ob\ ious fact that the absence of cinema' 
tographywould largely change the chardctei 
of the daily life of twenty millions of jjeo^de 
there remain many other facts none the 
less vital. Our very food, our clothes, ouf 
motor-cars and maciiinery, industrial pro¬ 
cesses. all science and medicine, the work of 
airman, soldier and policeman, owe much oJ 
their progress to photography and photo 
graphic technique, while to contemplate news^ 
papers and periodicals in their once pictureless 
state is nearly a n^entaJ impossibility. 

The reasons ior this massive advance 
are not far to seek. One is the really 
extraordinary improvement in the technical 
quality of the photographic material now 
availabJe^compared with that of only 10 oi 
15 years ago, and another is the intrO' 
duction of new types of camera equipment 
providing possibilities and a range of w'ork 


are most largely included in one class, that 
loosely called the miniature. The extra¬ 
ordinary success of that new class is un¬ 
deniable. Not only has it the technical 
qualities of the large-aperture short-focu« 
lens but it also presents the sheer prac¬ 
ticability of combining in one piece of 
apparatus in a mere corner of the pocket 
all the technical equipment required for an 
immense variety of work, 

A Comprehensive Guide 
In photograpiiy. as in every other craft 
which is essentially technical in basis, there 
is an enormous body of knowledge in e.\-is- 
tence, and workers of every stage and grade 
tinci that guidance through that mass ut 
fact and theory is essential. Up to the 
present there has been lacking a concise 
and comprehensiv^e guide to the theory and 
practice of the art of photography. And it 
is here that, in the issue ol the Modern 
Ekcvclopedia of Photography, a modest 
record is claimed inasmuch as there has not. 
m recent times* previously been published 
an alphabetical encyclopedic work attempt¬ 
ing to cover the whole field of photomphy. 


t 
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The scope of our work is best seen by the 
groups of subjects—as listed below — upon 
which the alphabetical scheme is based. 

It may be emphasized that in addition to 
comprehensive treatment of all aspects of 
amateur photography (with due attention to 
professional work) special sections appear in 
every appropriate article on sub-standard cine¬ 
matography and miniature camera work. 

It is to foe noted that the present compila¬ 
tion is arranged as a semi-elassified alpha¬ 
betical Encyclopedia complemented and sup¬ 
plemented by a large General Index* That 
is, it is alphabetical in form, but it groups 
main subjects under main headings instead 
of breaking them up into many subsidiary 
and small headings* Thus, instead of having 
40 or more headings for different developers 
there is one group of headings: Developers, 
Developing and Development, which, 
besides describing the principles and the 
standard and the newer methods of Develop- 


Group List 

PHOTOGRAPHY FOR NOVtCE AND AMATEUR 
Theory and Practice of Still and Cine 
Photography simply explained for Beginners ; 
Hints and Tips for the Amateur ; Competitions ; 
Exhibitions, etc. ; Defects and Faults. 

PHOTOGRAPHIC PRINCIPLES AND PRACTICE 
Instruction for the Serious Amateur and 
Reference for the Expert; All Modem Processes 
Explained with Tested Formulae and Working 
Notes : Composition ; Enlarging : Lighting. 

OPEN AIR PHOTOGRAPHY 

Action Photos ; Landscape ; Sport: Football, 
Racing, Athletics, Hunting, etc,: Nature 
Photography {Animal—Bird, Cat, Dog, Horse, 
etc, : Plants, Trees and Flowers) : Seasonal 
Photography ; Seaside and Seascapes ; Marine 
Photography ; Cruising : Holidays, 

“ MINIATURE " PHOTOGRAPHY 

All forms and apparatus, 35-mm. film and other 
sizes. Special sections throughout the work. 

CINEMATOGRAPHY (SUB-STANDARD) 

For Beginner and Expert* Apparatus (S ram.. 
9.5 and i6 mm.). Methods and Practice-— 
Cutting, Editing, Titling, Scenarios, etc. 
Processing, Colour, Screens, Trick Work. 

CAMERAS, LENSES AND OTHER APPARATUS 
Cameras (Still and Cine), Lenses, Shutters. 
Enlargers. Meters, Projectors, lanterns, etc. 
Cliief Makes Described in Detail* 

GROUP AND PORTRAIT PHOTOGRAPHY 

Child; Indoor Photfigraphy; Portraiture 
(Amateur and Professional). 

CHEMICALS AND CHEMISTRY 

Chemistry of Photography: Developers; Fixers; 
Intensifiers : Desensitizers and other Agents : 
Formulae and Tables* 


mg, gives fuU working details and formulae 
for the most generally used developers and 
gives proportions of mixtures and other 
details for all other developers in tables* 

The purpose of the Modern Encyclo¬ 
pedia OF Photograpky is a triple one. It 
aims so to interest and enlighten the am¬ 
bitious novice as to help and guide him to 
better and better photographs ; it provides 
the serious amateur with the means for pro^ 
gress in all directions in his hobby and craft ; 
and, thirdly* it presents to the professional 
a body of sound informative matter which 
will be of value to him not only for reference 
in his own work but also in his association 
with his amateur clients*. 

And if it be objected that some of the 
matter presented is elementary in character 
let it be remarked that in photography, as 
in other crafts, sound practice is not possible 
without a clear grasp of elementary prin¬ 
ciples* Editorial experience has too often 


of Subjects 

PROCESSES AND MATERIALS 

Developing ; Fixing; Printing and Special 
Processes ; Films ; Plates ; Bromide Papers ; 
Intensification ; Reducing ; Washing. 

COLOUR PHOTOGRAPHY 

Simple Theory and Working of all Modem 
Processes—Transparencies, Cine, Papers* Prints, 
etc* (Agfa, Dufaycolor* Kodaclirome, Finlay, 
Vi vex, Technicolor, Tri chrome Carbro, Gaspar- 
color, etc*)* 

COMMERCIAL AND PRESS PHOTOGRAPHY 

Advertising ; Commercial; Photo-mechanical 
Work ; General ; Freelancing ; Competitions ; 
Copyright Law* 

SPECIAL BRANCHES 

Aerial, Alpine, Astronomical, Infra-Red. Tele¬ 
photography, Violet Ray, Radiography 
(X-rays), anti other Branches of Scientific and 
Technical Photography; Polarized Light, 

TECHNICAL AND THEORY 

Emulsions; Optical Principles (Focal Lengths, 
Depth of Focus. Hyperfocal Distance, etc., 
etc.) ; Dyes: Exposure; Speed and Speed 
Figures ; Density and Tone Values ; Filters. 

PROFESSIONAL PHOTOGRAPHY 

Child Portraiture ; D. and P* Work ; Enlarging ; 
Dark-Rooms ; Photogxapliy as a Career ; The 
Studio, Its Planning and Work ; Repairs. 

MISCELLANEOUS 

Trick Photograpny ; Photomontage : Photo- 
Mural ; *Alburas ; Copying ; History of Photo¬ 
graphy ; Night Photography; Stage Photo¬ 
graphy ; Stereoscopic Photography; Photo¬ 
stats : Zoo and Aquarium PhotogY&phy. 
SPECIAL PROCESSES 

Carbon ; Carbro; Bromoil; Colloty’pe ; Gum 
Bichromate ; Platinotype etc. 







shown that it is not only the schoolboy 
photographer who needs instniction. Even 
travellers and scientists have, in the very 
recent past, returned from expeditions where 
opportunities for photographs of very real 
importance have been lost for lack of simple 
photographic knowledge. 

In this triple purpose our Excyclopedia 
is fortunate in having the close coniperation 
in both text and illustration of leading 


journals in the amateur photographic world. 
Mr. F. J, Mortimer, long a leading figure 
in photography and Editor of The Amateur 
Photographer (Iliffe Sc Sons, Ltd*), acts in 
the dual capacity of Associate Editor and 
contributor. For both the amateur cinemato¬ 
grapher and the miniature camera enthusiast, 
Mr. Gordon S. Malthouse, Editor of Amateur 
Cine IVorM and of Miniature Camera World, 
also acts in similar capacities. s. G. B. s 


EDITORIAL & CONTRIBUTING STAFF 

Associate Editors 


S. G. 8LAXLAND STUBBS 
General Editor, Waverfey 
Techrif'caf Eni;YdQpedias 


Harold B* Abbott 
Author of The Complete 
Cinematographer " 

Marcus Adams, f.r.p.s. 

Past President of the Professional 
Photographers Association 

Bernard Ameri, Jr* 
Photographic JournaJist 

E* Searle Austin 
Editor of " Advertising Monthly *' 

W- R. Ayling, A.t.P.A., a.r.p.s. 

M. Baines, D.$c.{Lond.), f.lc* 

Of Ilford. Ltd., Chief Chemist, 
Selo Works; Vice-President, Royal 
Photographic Society 

Arthur Barrett, F.R.P.S. 

Of Kodak, Ltd. Author of 
"Thirty Years of Press Photo¬ 
graphy " 

y* V, d. Bogaerde 
Art Editor of "The Times " 

Stanley W. Bowler, a.r.p.s. 
Specialist on miniature camera 
and amateur cine work 

W. G, Briggs, F.R.P.S. 

Of Studio Briggs, Ltd. 

H, A, Carter, F.R.P.S. 

Author of " Telephotography " 

B, Chambers, F.R.P.S. 
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Press and Landscape Photo* 
grapher : Author of " England 
Under Trust " 

Thomas Fall 
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World " 
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grapher" and “Photograms of 
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Oliver G* Pike, F.Z.S., f.r.p.s. 
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World,* and ' Miniature 
Comera World * 
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W* B. Redmayne 
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J, E. Saunders, F.z.s. 

Assistant Editor of the " Photo¬ 
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George H. Sewell, a.r.p.s. 

Of Dufay-Chroinex, Ltd. Author 
of "Commercial Cinematography" 

P. C. Smethurst, a.r.p.s. 

Author of Exposing Cine Film " 

D. A. Spencer, Ph.D., D.i.c., f.r.p s. 
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Arthur R. Thompson, f.ls. 
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TRIUMPHS OF MODERN PHOTOGRAPHY 

tffpiw ■■ Anjffseui ’■ ontf “ Prtowjjrartai af the Yeor.** 

^ Phat^tcp^f of the ih? ff(c, 

A ^tntury Df peruiient endeavour (J« bchmd the prerfemd phoio^nphk pro{Ul4l th^t 
twisy. TKe AFnij;jn| pro^reu chat hu fcHtn nuift continues, and in chft artlcb 
^■here li icrd cho a bS-Orbin j;; &tQry of modern plioiojiuph^ Jn [il'l' ti;- vtirEcd up^frCU 


I I i', j ust aliuiulrctl \ a^u tliai rlji* hvi^t 
ri'suttjs in ph<-Tngniphy vv^re obtakiecl 
although ihtv wcie v‘i:ry cltfurrcTii fnim 
wlisiT wp know as phDTO;4raph\^ l'>day The 
exficrijiiLiita! e fforts of Doj^u^rre iKipjit'i- an<t 
Tnv Tallicn lairt Tho foitndiitioiis ol n wnniltir 
hil prHH:i\ss iliat ls3i-' frtim *sTrpr3gTli in 

in ihc cfiur^ of a cciiiuty, and its 

tniimpluint progrt's.'^ rtaw r^ntit^r^ it dtfitcull 
u.t ejiiiincratc all llii: niatlurs of evundux' 
lifr in vvfiif:h it i^ays a part. 

ITifrc is, hi!^v^'l!ve^, our csiHiEitKil srill 
rommon to tht protiuclion oL say, the high- 
>fvcil press photo^apher of tfxLay and tlir 
poping efforts of the early i^Aperinieiiters. 
It is lii^ht: and upon the action of light the 
whole siructuru uf phuiogrdphy depends 
" I>niivtiig hy light*' was the not Inappropriate 
description given by tlie early pliinographeri^ 
HP their endeavours. Nc?it to light the nocos- 
clement is. silver. Vanons salt^i of this 
mcTnl in difTcreni coml^inaucms and nicdiji 
|jro\-Tde the ha^ iiptni which light can ar t 
iu**l produce Lite phologFaphic image 

Comerejj for the MUHof^ 

Tlic gradiiiil dL’vclupiut'iiL ot tiic prot'css lu 
rho siarc of perfection now attained is a 
I'L'inarkabJe story of ex]n!riinent. trini and 
error, neseanch. inspirit [on and har<f woik. 
t^ur It Is not the purpose of thi^ article to 
comment On the hisEurical suleol phoiagmphy 
iiiiicti ^ to emphasize its prrsHfiir position. 
Apart from the dllTerem phases of photo 
^mphy in ii.- iiervicf Hi mankind, it is as a 
Jiobby for thu amateur Lhat it piipbably 
chims the inrercst of greatest nuaiber of 
CiUiiem KLsoio., .tVs a hobby it lia^ grown if} an 
eniirmotjs extent in recent yeoi^, ^d it lias 
been estimated that there are at heist hvc 
million amateur camera userii In this coimtiy 
iilun^ A grr^ai impetus given by the 
iiUr^xfuctiuti of uabiiLivc ulni on a flexible 
■^elhiloifl base, and the perfection of modem 


roll-filnts and tUv imiEiiptidty o| simple 
cameras for llicir use have lieen re.sjjunsible 
for ifuirls of the widespread i-h^pulaiity 
■ tElliticnr phutuRrapily. N"owadays the camera 
has Iwcomc the lep^iilar and consimvt com- 
panioEi of ihe liohday-maker and traveller, 
and 1,^ the rerordcr of every p^rM^nid incident 
and nrriditut. f ins kind of photograph v 
lia^ become nun^scasunul, ;ind the .verioiis 
amateur with pic Hire'making aspiraiionri iis^- 
the caEnciii uh the yeur rountl. 

A Alig^hty frrefuitr^ 
As an iiidEciition of the amazing grow^th oE 
]ihoiognipliy it haui Ijccn atuLcd by Dr. K. 
^Ifcs iJmt the raw materials re<|uiirtrl 
atinuaJly in tJic maiiufacLuro +»f the world's 
plioiogniphjc tnaterials amount lo more than 
500 tons ol pure silver, 6,tHKj uins of rot tor, 
tor film base, j.ooo ton^i of spcciidlv pic- 
ptored gcUitule, and nvifr i^.fKHi tnn.s nl wood 
pulp for the piodnction of paper. Over half 
a miJliun milc-^ of him a year are consumed in 
the maldiig ol motiun picturcj^ lom^^ot 

fibxiore cjiTmumpd hy amateur pEiotogtaphery 
to make tlicir finaj>sl]0Es, and another 7,4 hie 1 
Tons of paper to print them on. while ^S.ooip 
tons of film. X.tnxj lan^ oi glas.-; platv^ 
and (>,000 iO[3s oJ paper Lo make ^xjiirsiits 
acid advejti.sing pictures are cotisumcd. 

and siiU more sikh'J is iIjc tcndciiEry 
totlay, and to secure liigh- 5 fK?cd ptiotographs 
all The imergiei of the lEiodern illiii- diid 
lilatc-imiker^ have Keen devoted tn makint; 
Eheir matcriuL? inure p.Tfi:rl+ eioi only a:^ a 
base for negatim of tint- quality, but of cver- 
mcrea-siiig lupidiiy^ Xui long ago a plate 
that was liste'd at H, ^ IK^ofi ^Viu-R'gifcrdi dii- 
thu la^it word for instantaneous e.'Cposures, 
and blms of that speed were unohtainahk' 
\\u now have both platefi^ and iilmi wkl] 
speed: uJ 7,tH3u or and ftill the limSc 

does not appear to have beLJii rca£:lu»d. tf 
is obvioiL-^ TO what a |u:eat cxleiil raiird 
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c^xposuiEs in ditftrult siiuiitioii^ und poor 
light are n^w posaibk. It says much hn ihe 
diemist nJid eniukinn miikcj- lltai lhi?3e 
remyjrkalvle speeds in Tnf>rfein negative 
innjenaiii have been suuarcd without loss ol 
Lessenttal photographic charartenritit:^. 

Ovk ihu contrary new mid better qualiMfts 
liiivc been jntrodtieed, ^lartimlarly in the 
dlrei^fion ul ixmchroiuniie and line grain 
tiimjli,ions A very IntK^ proportion uf the 
lilms and plates made tcMikv are lully pan- 
eliromaiic ji #- sensitive tO all colours oi tlie 
spectrum i while orrhochrpuialit films and 
plates have taken the place ol the noii- 
cOlour^seniiiiivL type ot orrlinarv plates and 
blnui wineh were iisaI a lew years ago- 


Aji the d^aiiai‘»ds ol 
tliB atnalctLT photo¬ 
grapher have ^^rcfwji. 
wi the curtiera mann- 
fucLurer has kept pace 
w'ith him. Tlic carncra 
iimd\i for the amateur 
lodav is a t>euutilul 
piece ol nieebanism 
in its liner ikvetop 
mants It b a precis¬ 
ion instrnnicnt "I'his 
[larticiiliiily applietsi lo 
inntiy ol the jimdem 
mtniatiire camcnis, 
wliich have tKeii pro¬ 
duced with the mnlic- 
ulotis care and per- 
lection ol ftpj.wiratiis 
IS islL chararteriicii a 
liigb-class watch. The 
opticmi has also kepi 
pnee with the emulsion 
maker, and photo¬ 
graphic lenses nl Large 
apeff nre* and wonder- 
fid dcfuiing powers 
are a^^ailaide Ick tverv 

tvT*^ ui camera. 

Thb perfection ol 
apparatus and materi’ 
ofs tor use by evcr>^ 
kind oi photographer, 
particularly l he am- 
ateuTj has had thi-* 
effect of stimiilatuig 
the pictorial hmiincl 
gt worken? w-ho use 
djeni- The case with which ordinary pimto- 
gmph.s tan be taken today ha.^ not only 
attracted mun; people to photography o 
hobby, but by simplifyhig the manipulation# 
connected with the appiiratus llie user has 
grpsitef opportnnitloa of devoting his atten¬ 
tion to the subjects ho wishes to jiortiiiy. In 
thiFi niaiiner picture-making with the caf^^^^a 
lias extended in every quarter: morK pen pic 
are raking good photographs, and a greater 
appreciation nf the beauttes ol rtatUTie has 
grown in thu luodcm generation—inculcated 
by the mfluence of photography- 

While tbi.=v is Liu; day ol the small camera 
and uJ him pbctograpbv larger camera^, 
from quaner^plate aze upwards, are stili 
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in ii« in many fields 
among 

pictorfnt workfir^, who 
to ditiii Lurgcr 
die reflex carnrra.s 
and abiu by I he pro - 
fe^sionol jihnfo- 
graphc!!r, vvJju fliidi^ Ll 
dilfKidt to aruine 
hiniRclf tci tht: minia¬ 
ture after a lifetime 
ill jimctice with a 
^ttidio camera. Press 
photographers in 
many cases are still 
wedded to special 
cameras and ptates, 
but even licre the 
miniature and films 
aiF gradually iiiakiu]^ 
their presence felt. 

Two notable points 
have arisen in con¬ 
nexion with till! 
modern vogue of the 
miniature camera. 
Oiu: is the necessity 
for the prodLsriion nf 
iiugativrs uf cxtreiuely 
fine grain [ti matter 




PHOTOGRAPHIC mUDD-HELItF. Fha “fau-nHar" 
^howtr^ph *M p™rftii*dhTDiikJji,j^lj*fppiP*npy fnflpifJfc*iw2p. 

Uy* ^ CIUhtlH. TN« W4r* thy n plic«d CQ£4Ch4r^ tHft ilJuriri^ 
out rif ltt#rH lr«i th* r*twFtIiii Prtrtt Ilm 1 #E*n 

OfTr^ Cbvkt 


HADiaSRAPHY IN HORTICULTURE. lO 

ifhimlKif ImparuBiE iL^ in wfttff, X-nr pK«4mp4ir hn mknf 
aiii^ir VMt. Htf* ll A mph ot pA/t ■ honi cttAttAuC 

T^t#. All fh* dflli£it9 lit Lhi vf Lrti gf tM Il4vn if 

Cl 4 f Hv r>vuJ«j. liud I>|« KT-iK 4 fljr* ol t Al H n vJlh 

wrQrMfi.iiid. Ourniii 

fhvta, HcrliHrl Fhnr, F.R# 5 . rNfordL LbXp 

Lhat the emiildon uiakers and manulan- 
iiinjTs of chemicals for devolopmeui tmve 
aLtended to), for the liny negatives must 
inevitably be enlarged considerably before- 
being acceprabie as pictures : and, secondly, 
the sn'taU camera for the same teason 
brought in its trail new developments in 
enlarging apparatus. 

It would imdiably bp found, fioweviu'. It n 
census could be made of the cameras used 
m fiiiKir Britain alone, that the mmt popular 
d^c Ls :2j X Lzn Tliis coneluEiun is 
arrived at from statistics that have been 
given bv the nuikors of films, this si/je of 
roll-film hamg more than double the sale of 
all other si^efL 

iTie fllUstmEed press tuxiay dependLs almost 
entirely on [ihotography and photographic 
methods for the present aiion o( pictures to 
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iiji riradur^. Nol onlv thfr enrir^ry oi 
iii^ws p(itnircft secured in tlse firat by 

nicans tjf tliL- c-a 4 :iicra, but tb-ese Jififl ntheT 
iilustnitions are fk|H>iideiit an |jhuiugrii|jliic 
bv wliicli Llity iiFL- converted imn 
Uii: printing; blockf^ that enable ibc pkiunsi 
tfi apiiear an ibi’ prlnti^d l?agcr. Without 

pliuU>ji:ry.phy. IhListrated jmsmab^iTi would 
t'ease tn hut with Lt cvt;r% uvciit that 

sji liappcitii^g evcr>'where reiiorded In 

[itctitrw and lirnught qa.siiy hj tht: eyes 
and under^tandiJig of eveT>' reader wiihiji 
a rninimiun of time. 

Fic^ phctosraphy is a ol tlie work 

which haji str-arlily inijimved with ibt htcreai- 
|n:rh^tioti oi sensitive materia I instan- 
i.mc/ni-f!. ^htittrr^ and Jsi^h-speed kitsua. 

The UNi7uf[ees Prej$ Certiera 

Tlie oitHlen: pit-sj phcitoi^rapiter c^m tavfele 
practically any sxihjcct with e\en’ rhimoe ni 
'ittrrc^>. In addition to everyday subjeCls 
ill dayltf^hl, whidi are ^veii the publidt}^ 
til tin^ :Kna|bLlmL^ in the LheaLre with 

111 dinary siape lif^htln^;. street scenes at 
iiifiht, and "candid ]iortnits” at diiiiier 
|.xu iie>, are all wiildii his ra^ifif?. and wheti 
ilie light is inadequate he can supply hb 
ifWSl wTtli diizdi-hulbij. 

Tiiesc subjects, it may be s-iid, are also 
mumble of being deait w-itli hy any properly 
eqitipiKtl timatVLir phcjioj^rapherH but the 
pn'i^s piiotographiT generally works^ agairsHt 
itiiiCK and his pictures liavc to be in piiiil 
in a matter of a few limirs fir 

A furlher developineuL of Lhe pre^ phutO' 
^nipher's actsxities is the making of new^s 
reels ol topical ev'eiits for the eineinas. 
Ii ts probably tiot fully rcali^ted by the 
millions of people vvlii} arc rlaily enterlained, 
atniLscd r»r iusinictcd by the cinetna that 
" tlie pictures/' w'hirli have iM^cnme such a 
I'ommonplace of iheh cverydav life, are ahitp 
xlepctiUvnl ntUiivly on plmtugniiphy. 

f inmuatnETTiphy. which has growTi slop 
In' ^itep uiilil it lias reached the ^tate in 
wdrirh we know' it today. Is photography, 
used ill a particuliir fa«hif>Ti. with the aid 
fd sfiecial lomi of camera iuid pri}ji^tiTig 
iiuichiue. Ver it ift accepted without quea- 
tton or ThtHJght by the inillioinY who regard 
" ihc movies '' in mnrfi the same w^ay they 
accept their datlt pa^HT. Withnui photo¬ 
graph v the yuncmas of the world and ati 


enamimiiniudusiry (hi .Vmcriea it rankstounli 
among themaior induslries) wnmld di^ppi^ar. 

In additinn to xhk tLiilertaliiiucnt value 
ihere h a reiuu'" able phase of cineTnaro- 
graphy that p<‘ciiliar adwantugo iii 

iiiajiy dirceiLuji. ll is that knowTi as 
"slow niotJcm." fins enables rapid aclion 
tc^ lie. sht>wTi i>n tiie strreeii, but Siiowcd down 
so considerably that each indisidual move 
TUcriT can he analysed in detail — mavcmciii 
ibal 111 many Is Uw rapid for the eye 
in follow in actual life. I'or this work the 
successi ve exposures of ihe due caiuera an* 
taken ar a much faster rate than uHtml, arid 
the film Is proieeted at the Jiururol speed 

Sbw flrtd fesJ Motion Mor^eli 

Apphcailous ol ilii^ luelhod in llie 
realms of spon have tM^en verx- successful 
in enabhng tbe actions zissociutcul wUli 
boxing, tennis, rowing, racing, golfing aud 
other athletic sport a to be examined in a 
lekurely w'ay. A iitoveiiieut that orcupiesi a 
second or nvo ran thus he prolonged to a 
nilnulv Ml' mure. KQixrts in style ran lu- 
studied and, iJ necessary*, corrected. In 
some c:ases, |H>intj9 of dispute in rarer^ tiavi* 
bceji settled bv slow-moiion cinemaLogmpliy. 

The reverse of this, in which cinema to 
graphy has been able lo effect an apparent 
miracle, with a high instructional tlavout. 
hns lieen ihc riepirfing of very slow-moving 
objects at u greatly iiicteased &j?cvd. Hert- 
by ex|wi?iing the lilm at regular Sf.njg interVids 
and iheii prujeclJiig it at nrirm:]l speed. 

moveTneni that may occupy davb or wi^^k-i. 

as the evolution and growth of a llo\ve[ 
from bud to fuD bfixuiiH Ctin be pre^^ni^ hi 
action u> the eye m a mat ter of minutes. 

Gne Cemerff m Qui Daiif tiff 
Tn education, medicine and commerce the 
cinecamera iUid pcojoctor play an LiiqM>rt:mt 
|>art. uiid ui suly-standard form (irux-ides 4 
(ur+her hobby fur Imudn-ds ol thuiKSitnds ot 
ciilhusi:iskin amateurs. 

The introduelinn nl sound in rTnem.iio 
Kraphy for proseiUjiiion hrts l)ccii another 
laudniark. anti tho talkuig picture, .t rcniaik^ 
able achievcfiicut, is .iccepttd without qties 
lion. ThT5. devolopiiitiit is dependent on tlie 
cont^rsioj] ul s^mnd energy to light energx 
which is reccrdtal phoio^aptiicatlv on a 
nuitow ” snnnd-UiitIh; ^ on the band of cim 
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CITY LIGHTS AND MODiRN EMULSION. New York'* finjincIaJ 
centre phoco^raphed by fiij;ht From che top oF the Cftkes Service Suifdine. 
Upper left li leen the tower of the Rockefeller Ruildtnc, while ctie CoriO' 
thian portico ablate with Ushc on the lower ri^ht Is the entrance to the 
New York Stock Exchange. Note the complete absence of halation, even 
from the learchllght on the tower, and the perfection of tones and detail 
fnlernatienai Newa Fhotas 


film itself for re-conversion again into sound 
as the picture is being projected. 

Colour, too* is assuming a more definite 
place in the cinema, and in the course of time 
will probably replace the black and white 
pictures. 

WTiile colour photography may be said to 
have had a beginning with the work of Clerk- 
Maxwell in 1861. it is still in a transitional 
stage, and colour photography on paper, 
which is the popular ideal of colour photo¬ 
graphy, is on the point ol a definite achieve¬ 
ment. Considerable progress has been made 
in the production of transparencies in colour 
direct in the camera, and a variety of methods 
have been invented and perfected for this 
purpose. Those most in use at the present 
time for camera work are Dufaycolor, 
Agfacolor, Lumicolor. and the Finlay process. 
Some of these, vtith the addition of Koda- 
chrome. Technicolor, Gasparcoior, and a 
number ot others not so widely used, are 
available for colour cinematography. 

Another modem application of photo¬ 


graphy, which is becoming uni¬ 
versally accepted, occurs in the 
advertising world. While many 
firms still prefer to utilize the skill 
of the draughtsman artist to provide 
LHustrated advertisements, the pro¬ 
duct of the camera is steadily asserting 
itself, as may be seen in an article 
discussing the subject at length by 
Mr, Searle Austin in a later page. 

In practically every phase of in¬ 
dustry photography enters today. 
To enumerate the variety of its 
applications in the daily life of the 
people would occupy more space 
than is available here, but among 
many others we find that it plays a 
part in the production of the clothes 
we wear, the furniture we use, and 
the food we eat. It is employed in 
testing the water we drink, and even 
the air we breathe. 

To take two examples of everyday 
familiar matters: the British Boot. 
Shoe and Allied Trades Research 
Association employ photography and 
X-ray work extensively in the pro¬ 
duction of more comfortably fitting 
shoes. The modern mass-produced 
shoe owes much of its perfection to 
the photographic records that are being 
made regularly of feet in various positions. 

In the manufacture of artificial silk 
photo-micrography plays a very impor¬ 
tant part. The research departments 
of this great modem industry learn from 
photo-micrographs how far the cellulose 
threads approximate to the natural product 
of the silkworm, and repeated experi¬ 
ments enable the proce^ to be brought up 
to, and kept at, a high state of perfection, 

Photogrophy ond Mass Production 
In the linoleum trade photography in the 
production and application of patterns has 
helped to cheapen the manufacture, and a 
notable development of the same idea arises 
in the furniture and wood trade, where 
finely figured woods have been perfectly 
imitated by printing enlarged photographic 
images of the grain of expensive woods on 
to a cheap plv^ood base. The restdts are 
remarkable and permanent, and the cost is 
smalL Photography has also been called in 


TO 




SUCH A PHOTOGRAPH COULD NOT HAVE &EiN TAKEN FIVE YEARS EARLIER. Thii rtmirkatile press phoco^ 
£raph of the newly crowned King George VI EcavEng the Coroitaiion Theatre in Wescminscer Abbey after the ceremony^ waj taken 
from a canvas hide '' built over the West door, the len^ of the omera protruding through a hole cut in the canve.. A specially 
speeded^up Ilford hyperseniltive 9 it 12 cm. pEaie was employed. Modem wide-aparture lenses and the rapidity of present«dlay 
emulsions enabled the photographer to secure thtt historic photograph despite comparatively poor lighting conditions 

fox Pfwfos; eapwure If JO sec,* f 3,5 
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for ttnh liwomnon. phoid imircil^ gn a 
liiri^L' sftalc li^vis tlii^ ft.viture nKin^' 

rrc^nt 

Kvtj} in till! Iwitrhen phnto^rapby tmds 

lisCi. To tiikc- iiii^ lit rtuiiJoin. 

X-ray phntfi^iphff, takun fitmng titp process 
r>f cake lliukin^^ have shmvn iliat clifkreni 
ot hnkin£;-|v^wdcr ^vroduce diltergpt 
huhlilcb ^ia?- ill the iloEi^h. Wlicn 
tIu^ become too bipr, n»r pa$$ff$ and the cake 
IH. i:i>[ni:ij dry. fit her variehc.^ of bn kin 
jiTiWder, fpviaj: smaller biihblc!i ini>iC' e\‘erilv 
distribiiteii. keep a rabi- mnis^i I'he photo 
::raphic data ^‘cured iIich- iiii UTix hr- 
mafle use nf hy hi" caiontii; concrni^ 

In ajjrkultutc llie cTh^rt^ of lenil^rs ihn 
rhp rmps, ve^otabJes and h^ive .i|s->, 

when recorded plrot^^raphiralU :iff outre) 
mnrb vafuybEe information for fmuie treat 
iiiCEit III I varinii;- ty|K!s of hind. In hnilditi^ 
i^|>rration?and%Htli mass ppoduif d iiuicliincr)^ 
pliuto^mphy also plays an ifn|Wtarn part, 
while in ihe cin^Iitcciln^ indiibLiy pbfHo- 
i^ruphy j!^ i[] rcniFitanl demand, and is bein^! 
Ji^d more and inotr to t eplacc vhihorntn and 


cost IV plans lo r obiainiii^ atrciinite records ot 
machinery constriicticn and for coinparisons 
■tf dcsij^iiH via. 

I'ho Camera, mkroscoi'i' iHal X-niyii mm- 
hluLtl Eiave ticrnmR almost indispensable in 
tfieir service to metaliuij^y l-lnr<*. moficm 
[jnuTTcsx ill the consrniction of steel jiinJur.- 
the met III partj^ ol aemptanes ;incl enyineSp 
nvx'cs miicli to photography iiiiil X«niy. 
Mhmtc in!n|>i:r.ction of the properties of the 
materia] and tite dketof^inj^ of hidiicn haws 
hy thiise means hav'o Income re a line work 
in the iiidit^rlrics asii^Hriiited wirh metal rnanti- 
fart I in*, and flm knotvIedKC obtaiiicd enahlp? 
more ^i^M'feel pitMlurt.-i to serured fcji the 
piir|T<ws hir which ihey arc miendcfi. ho 
big laihvay crjm]j:init^ nnyr record by pholo- 
cp'aphy evurv^tliiiiif eoiicerniii^ their 
riLock, from tlie ftr-ir detail of r:i,n>trnrtinn 
TO the finished iocumntivt^ Records of jiJl 
rhitu i>f manniarture for rcIciciiCK amt r-mi- 
jvarison and photoj^niphir rests t>l I he mate- 
rials cmploy^eti ensure lH:ttrr prnflnrtKnn 
• lilted witli sukly. 

In modem medicnl prnrHcK photograpliv 
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pLiys u viuy ifnjwrtani 
p,'iri (apart from the 
wdl-rtrcayiiijced fiinc- 
Tions of X-ray work) 
when ])cmiajiejit 
coi ds have to be made 
Lind <hiplirat«l (nr 
inajiy purposes. 

Ordinary' camera 
plKitnijTaphv, both ill 

III tmoe 1 > rnnie nm) 

ciMonr, now very 

df liiiiiol y established 

111 ho^ital roiiiTTie for 
rerordin^ details of til- 
ii case?, 

o^M^rations and jq^L-dal 
iTeaiiTiL'Jitii, the photo- 
Sfitphs providing a 
tni>^t arciinitepiiftoriiiJ 
sequence uT fheir pro 
press. Here, also 
phot Icnjp rapLy 

provci- Its value in 
dunlin" with the vitaJ 
work ol bactmoiogical 
roscarch fhe^e 



#-1 r I T ¥*1IK.» vr Tir IC T* iJKtn tn* imn ^ etn VncfclL Ptnlnhln, Thb lflfr»-f*;! 

|1|l4ire ±AII I. ponBraDU BTEaniiJn-E for ^ mittik Clin^oA 

rTTfluntfllm In iIm dliunc* N«* tbm murui wIrhMiC " 

D w. Atadf^ 
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of v^irfouE 


fuLvu 

nnI fifily their 

v^Luc records 
of particniliir ca.sc*. biii their subsequent 
applications for the beiiciVt of Ktiidcnts in 
medicine and illi;.sTnitjrins rn methcal works 
have untold valiie^ 

In aeri:d jjhnrngraplty^ threat Stride^ have 
been made In a very slioil Lime, and Hicre 
. doubt ilLii the fjreatest Incentive fot 
profp-ess in thi^ work, us in Hviiig itfiell, was 
l^ronght about by the necessities of the GrestL 
War, liming; the period ul the War, as is 
wncD knowTi, photography from the air became 
t/^LT^ definite factor in rcconnai-s-sance, 
holographic snn’eying fronii the 
y iniportiUit phinse nf mrsdem 
endeavour, the worhl is beiriL^ re-mapjx-th 
and aerial piiOK^^in^phy bidii fair to repbre 
Ciilirely the methods for inap-making thai 
have iteen tn use for generations. ThI? 
phase has many additional applications, us. 

'"'"*TiTice, to its use by mil way coiTipanip$ 
tn ascertbutiing tli-n development 
districts Served by their lines, and to act as a 
i;uicJe for iuturn developments. Aerial vufwjfr 
of town expansion show this aL a glance 


and tell the 
Tftury far Ixuier 
than tigtires 
and other data. 
A section by 
Mr. I-, h. Wills 
in pages 50 to 
5ii ^daborales 
and iliuslralea 
I his rheme, 

[ii dealing 
with congested 
triiffie jnobkmfi 
aerial pLioto- 
graphs liavr 

afforded oiu- 
standing assist¬ 
ance tn die 
( .om mi SSI oner 
uf Police, anti 
dock xTUthofi- 
ties have aUo 
found aerial 
photographs ot 
Kreat value 
when tlealinq 
with exten¬ 
sions. Brpwery companies ha\'E cmplnyed 
such phutcjgru(ih)t lo bring to die notice of 
licenring authorities the growth nf pirtinilar 
district;:^ as an argument in favour of new 
applic.itir>ns for serving IhriHe di:5tricts. 


WHAT A HUHIATUAE CAK DO. In ihw pJwurtj^li n tfk 
tMAMlgr agp [hi'n' [i ■ ipanciDKiEX whJcEi, ^m|vlF1*d M|1l th« 
pfliilian Ani iJIfiHUBCiin- irailc^i If ■ NDitilni; 

cau\d CDRip^iJE wnrchcM mn.iicuir« eiffitn >pil 4CUUhvn Nhi ihli 
k. lUi^iN, A^S. i i lOn 

J4cjktor rJ-cw. fsii 


r.. fi.lf I At/S IE; 


frf t ihiC il ^nKLircnd hu 

bn mMf aicHbiPtri 

UT^f tB E^t iP^rtUH af Lhn m|n!ltE.urt tfpm fnDfn -cinuni 
tTAittar PtB^l f 11. 
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The archaeolo^rist in p^Liculi^r mnkfls Uic 
Of aerial plmtf>gr;iphy in iraclni? Uie cunrs^ 
af ancLent eartli'hV'urksj, etc-, which are 
(X^rccptible nnly whf^n seeta from anil, 

in many oduLaliunuL esi;ihiishTOi>ttt5 low- 
anjL^lt: and nhijquc aeria] pliuiugniphe^ nre 
trequentlv lUULzt'd in placf^ of models for 
inHtnicfionaE purposes ^ wliili?, in (eaching^ 
g^epi^Tapiiy. the shidenrs ima^jmatbii Li 
.stimnlmed by ihcsc picLurea in a wav that 
no orilinary map^s coutd achieve. 

Exfendrrrg the Cermefu .s Rcngc 

The iktili;£:itinn of rntna-red li^hl ravs lias 
alfifv ]>rrtvefl very' effeelEvt: in aeri .^1 phoio* 
i^titphy anil, by fhf^ ust at speciaJ infra-red 
filters and pLiles, c.^iin{:tion of mist and haze 
haii exlenderl the ratline of the eamen. 
Althoiifjh wcU kn^^vi'n yeaii^ ago. these fa vs 
have many modem appliciiilorLH, .some nf 
which iiiivc Lhxti iitiKzerl in pictorial plitjlo- 
graphy. More frequenllv. however, rliey are 
employed in record work, notably In dealing 
with the photography uf ^Tiling on x'^algable 
pa pets that ha^-e beetl burcit or become 
rhamed in a tlie^ in the detection of forgeries, 
in ihc fleciphffring of old manuj«:ripi3, nnd 
in Utc trymparisons of thn consliltirnb uf 
viuiotis materials in the Kt-xiUu and food 
irade. Infra-ritl phatugraphy has also found 
an applicaticn in the diagnosis nf certain 
diseases. The rays have the property of pene¬ 
trating the skin and recording the layers 
beneatli; changes invisible to the eye are 
thus capable of being recorded by the camera, 
hi lecording high'Speed luuvcnicnts that 
are beyond lliu capacity nf the huittim eye 
lo observe, photography Inis ahai prnved its 
power as an aid to scientific invesLigaiJcin, 
Photcigmphs of bulIoLs id flight, fnr instance^ 
have been taken with the aid uf the light 
given by an electric spark of a duration of 
t, 1 ,ck>o,olk> second. 

The Camera cad tFe Crim)nd 
In ihc detection uf crime and in the 
seltloment of legail disputes mure siid more 
use is being tmde of the pecnbarly accunite 
qualities of photography. Tlie modem 
detective is well aot|uainted with lt$ tnnumLT- 
able applications and, hoin I he detection of 
forgeries or bJcHalstains to the broaduaHting 
of crimfnriils* portraits or the photographv of 
fingor intkrks ai jhe ’SCOne of a burglary' or a 
murder, it i$. in cuustaTit use by the detectors 


ol crinic. f>taff photographers are now 
regularly employed in tlin police force uiid, 
iti many cases, have speeiaJ tlc|iart7nents of 
their owni. TUh part ini li.-^rly applies Lu the 
pliutographic department of New Scotland 
Yard, where finger-prints of crimimils in all 
parts of the Country arc recorded, photo- 
gmplied, enlaigefh and kept for inference and 
comparison. With the microscoiw and the 
specltuscup the camera plays a big part in 
the detection of crime^ anri photofiraplis are 
rcguhirly accepted as cvidimce. 

Au cnormnii^ amount ol icinarkable and 
valuable woik has liccn accomplished^ and m 
bilill lieing done, with the camera and cine 
camera in ihe realms of natuial JuHtnry, 
PJiotography has penetrated the umormosl 
secrets of nature, and the iiiudem nature 
student relies oo the camera tor results far 
in advance of anything that any graphic 
method ol the past coiikl produce^ It b§ not 
only in the portrayal of tlic habits and tives 
ol birds, bc^ts, fbihp.s, insects und reptiles, 
and in the vegetable kingdom also, that the 
camera gives siirh a clear and convincing 
story', but. in coujunction u'ith the ndcru- 
the realm of mftiule li'fcdng nature ts 
disclosed* and an tuiiazing world, invisible iv 
the eye. k bmnght to our knowledge. T his, 
indeed, is one of the great triumphs uf the 
cainiini, particularly when the pictures am 
presented Elirougij the cinemulograph. 

Phaiogrophlc Records and Si/nreyi 
1 he maldfig of records haii alw'ays been one 
of tl ic tan ding qualificiilions of photo 
graphy. and It is probably uncquidlcd jn 
comparison with othei snetliods of recording. 
Records made by ihe camera, when properly 
done, are acctiiiitc and, witliout doubt, 
represent ihe thing melf. The copying of 
liooks. manusariplH, plans, etc,, has bicome 
a regTilar business, und, wliere much of thL 
work is undurtaken. semi autoiiiULic cameras 
sire ui^ed which produce ilie results iu a 
minimum of rime. Of these the Photostat 
machine, in which the photographs sirt made 
directly nn to sensitized tnatcnal. whicJi 
can be developed at once, is probably the 
Uat, and b largely used in coniiiicrcial 
and govemmenE establishment-s. Anothcj 
machine is Ihc Rccordak. a remarkable 
modern invriitioiK In which documents of all 
kinds arc photographed un a continuous 
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cinematograph film 35 mm. wide. It was 
originally invented for the photography of 
series of bank clieques of which photographic 
records were desired. The application of this 
form of copyinf: has been applied to libraries, 
st> tliat newspapers or every page of a book 
can be rapidh' photographed on tiny nega* 
lives, which are then capable of being 
enlarged perfectly to the original size, or 
examined in a \iewing machine trith suitable 
magnifiers in the negative form. The %^alue 
of this method, apart from the great siiving 
of time, lies in the saving of storage space 
retpiired w^hen compared with photographic 
copies as made previously on large plates. 
Tlie contents of a complete library can now. 
if necessary: be photographed in tin's way, 
and the storage space of the negatives ts 
almost negligible, 

I be recording \'alue of photography has 
also for many years been applied by record 
and survey societies in all parts of the 
coimtry. These have been responsible for 
taking a collection of photographs of ancient 
t mil dings and e’^idences of old customs, etc,, 
t he printsbeingstored in museums. Historical 
subject.s and events thus recorded and pre- 
stTV'ed will be of untold value to historians 
and future generations. 

In astronomy, photography plays a pan 
tlie importance of which it would be Ixard 
to over-estimate. The cumulative effect of 
light on the photographic plate has been 
turned to account in making surveys of the 
lieavens. and stars invisible to the human 
eye ha^^e, with prolonged exposures, recorded 
themselves adequately on a photographic 
ncgati\'e. The making of star maps has 


became very definite work, undertaken by 
astronomers in the great observatories of the 
w’orld, and, in con|unction wath the spectro¬ 
scope. astronomical photography is adding 
yearly to human knowledge some solutions 
of the vast problems of other w^orlds. 

In this age of rapid evolution, mechanical 
in\i"ention and speed, when new ideas appear 
and are devekq^ed fully in the minimum of 
time, photography stands out as a wonderful 
example of a process approximating to the 
miraculous, not only in itself, but in its 
innumerable applications. Not inaptly in 
the past w^as this daughter of chemistry' and 
optics called “ the Cinderella of the Arts,’* 
but today she has become the Princess, and 
in her palace of light all the world pays tribute* 
With the realisation of the part that 
photography is playing in its triumphant 
progress through the raniificalions of modern 
life, one may well w'onder what its future 
activities will be. 'fhere appears to be no 
limit to its creative accomplishments in every 
direction, and the mechanisation of many of 
its performances today suggests a still greater 
perfection of results in the future, 

U hat has been done in the past bv photo¬ 
graphy is only an mdication of what it is 
capable of doing in the future, and the art 
of the camera during the next 50 years 
may well show developments that will be 
as great as those during the past half- 
century. ft is a protean process of infinite 
possibilities and without limitations. 

All the applications of modem photo¬ 
graphy referred to above and many others 
are recounted in some detail in the appro¬ 
priate pages of this Encyclopedia. 


Notes on Composition of ** THE SKIER"" 

.A pyramidal composition tends to he static, bin 
in this picture there are other strong factors which 
3.1! coin hi tie to convey a distinct suggestion ol 
fonvard motion. There is t!ie inclination of the 
whole body and the bent head, and there is also the 
fact that the triangle which 
encloses the figure is not com¬ 
pletely includ^ in the picture 
space. 

The right-hand comer has not 
yet moved into the frame, 
riien the base of the triangle 
and the skyline are converging 
in the direction of movement. 
The vigorous silhouette of 
the figure is impressive. Seen 
against the light as it is there 
IS no need for detail and te.\ 
ture in the clothing, but re 



fleeted light from tlie snow 
gi^es effective form and 
^adation to the feet. Texture 
in the surface of the snow is 
finely emphasized by tile 
glancing light, and the cast 
shadows form useful connec¬ 
ting links with the franie: 
while the shadowed ski tracks 
give a sufficiently firm base 
for the figure. 

In contrast with the smooth 
surface of the snow, the akv 
is pleasantly varied and 
properly luminous, while the strip of landscaoe 
nghtly subordinated, and its horizontal form gives 

figure Altogether it forms a fine action picture* 
and It IS [jood both technically and pictoriall>' 

ir I. F If 















I 







pAlNTif^G MAST 


^ Ph OvwiHI ma Ctfamml 

riS 


S. J. Khire^ 


























' --A - >r- ‘' 










Vr 
• -> 


Comax camero, San/jor fiS tans, exposure 1 1200 s«. of f-(*5 

tg 


70/£ D£ ^/VRE 


R. G. Lewis 













THE CART ON THE COBBLES 

An Momple af Anglt Shot pfiotggrofihr ls« olso page 28 and article pages TQ te 73) 
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MODIRN MAGIC OF THE AMATEUR CINE CAMERA 

Gur^on S. Maltha use 

£dilcif flf * “ ARi 4 («ur dine W&rM ** 

pislinve for the few. amateur or 5u&-3x»fidird cLntmitCjgraph}^ Is now the pursuit 
cf ihounndx of Wiih impnc^vejtients In ef^uipment and a wider under- 

sundmg of terhnit^utr, ihre Scope of the noviqc in modern pJcturte it greitly incre^ed. 

In ThJt KJmulacinj Ifitrodoccopj UTiefe the bitk dlfTtfence rt cFear between mfilm 
thit is but a tftd ious Seri At of indderna and one that ii a KOiy. however domettk 
fconemics of film-rnaking are alio considered. Incrcducftd harCr the aubject is Considered 
In full pnctlol detail under virioui headinj^i in this work, Induding Cinerniio^nph^ 


flic magif! of the cine camfira 
Lhe a4iiateur can ne-live, nhenever 
ht msh^5, events that tn other people 
call only lie nicEiioHcii; he can faithfully 
record b^aby's charm in g little way? and 
watcfi her grnw to EtdolEH^nce ; he can find 
?cplaci: in the moving ^hado^cs of friend^ 
who have pa??L 5 ed over : he can CRpiirieiirE 
a^n and a^aln oil the joyb of ikOliday- 
making. And if he has \%ider interei^ts he 
can find illiinilabte »:u|jE fur ihe trxcrclsu 
of his iniagmation and interprets rive skill 
in the product inn of films that haw an 
tnterust outside the family circle. Many 
ama tours have prod need films of civic 
eveiiLfi fur IncaJ authofitit-Sp srome Iiavt; found 
JanfiiC in profe^ionul him production. One 
company, indeed, is largely compusud uf 
ainateur^j Luriied professional. 

The f*«rson(if FJifn 

U is naturai that the beginner should 
iiup^m^e that 3 " |jenHjnaJ '' tilnu dcsigued 
primarily for fimitly consumption, should 
lint need the same care in firudiictioji ajd a 
him uf widiir appe^ that may be shown to 
large audiences. As far as the " persunai " 
fJm is concerned, lie jiiighL well question 
wiiclher Lhcrc h any techniqtie to be Jearnt 
at ah, because it is }«? i^y to Lake hlni^. 

Certainly il is easier than taking still 
photographs: the shutter speed is con^taiiL 
arid one liuji only lo scL the lens to the 
desired aperture and press rhe knob that .set.s 
the clockwork motor giiing. Primed with no 
morv knowkdgu than that to be obtained 
from a cursory perusal of the iimLrucLioii 
booklet pruvided w'ith bb camera, tlie 
beginner can cert.^Enly rake right away 
iijoving pictures that will doubtless give him 
vcw gital satisfaction. But they wiU only 
[jf! moving pictures—^not a him, and when 
onoc Lhc novelty has worn off he 'will be 
forced to admit to himsell that there 


something lacking in thum. There is not 
one technique for a minor filni at;d another 
for a major one. 

fWrti-mdklftg versus Tokiftg 
!f he is to fffakc liJin&. as uppased to merely 
taking moiling pictures, he mUsL learn Ut 
regard the cine camera as some thing very 
much more than a glorifud box cojiiera. 
^Vith the Latter lie has taken photographs 
quite indifiCJirniiiately, lanappiiig anything 
that has taken his fancy. JXach snap is 
sufltcient in itailf and is judged entirely nn 
iu ini Tin sic merits. Bui hi niovie-niakliig 
^ch bingic shot is ncm of inlerest primarily 
fnr if self, but only In rulaliun Lu the other 
shots in the filin. If a cohereiu film is to 
ccsultp all of the shots that comprise it must, 
as it were, be welded together; each shor 
nirmt advam^ the action in some w^ay. 

It is tlo scivkfi Lu uxjc's frienris to preseni 
them in n series i:d fragnientary. disjoiiitud 
onhnaLcd snapsahuEs, it is a di^appuintment 
to oneself and a trial to the audicjice. Nciiher 
is there any .skill in if . and where there is no 
skill there Cati l>c uo real ur lasting pleELsure. 
Tlie fascination of movie-making is in the con¬ 
struct ion aitd editing of the film, Piidovkin, 
ttie famous Kussian film director, has said 
that udiLing is the foundation of him art. 

FeJtej trod Imprcji^cns 
Tilt reel uiie receives liack fnim iho 
processing station is onJv so much raw 
material with which The film^fn^aker builds 
up the personality uf liis £riciidM~if it is a 
persona] film; or the "atmosphere" of u 
locality—-if it is a secnif: film. And inevitably 
in building up this [XrrsonahLy ur aimn- 
sphere " he expres-ses his own individualit v. 

The power liu lias of achieving all this 
ihroiigh the fnanipulation of the Hcpanitc 
fihii stripy is quite startling. .An InciduitL 
can take oh many quite didcrent meanmg^ 


it 
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REVEALI NG CLOSE-UK Completely fiatoril actio o is the saJlent characteristic of this “still/* which In a few feet of film could 
record; a simple and amusing childhood incident and, itill more, set the opening note for a lively domestic sequence 

P/iofe, Juhn H. Stone 


merely by the alteration of the order of the 
various shots comprising it. For instance, 
if a shot of a tiger loping along is joined to 
a shot of a man running in the same direction, 
a dramatic situation results: a man being 
chased by a tiger. But if the order of these 
two film strips is inverted we get the farcical 
situation of the man appearing to chase the 
tiger. 

In actual fact the man might never have 
seen the tiger in his life and may merely 
have been running to catch up with his wife. 
The audience assumes that he is running for 
his life simply because the separate film 
strips are in a certain order. Next time you 
see an African travel film in which an unfor¬ 
tunate native is pursued by some ferocious 
beast, watch carefully to see if both appear 
together in the same scene. If they do not, 
then you can be quite sure that the chase is 
faked and that it never happened at all. 

The basis of cine technique is to show just 
enough to an audience to enable them to 
imagine the rest. But the beginner rarely 
gives his audience credit for much intelUgence 
by inducing them to meet him half-w^ay. 
He is invariably so intrigued by the novelty 
of the cine camera, by its power of capturing 
movement, of showing waves actually break¬ 


ing, of baby actually walking—^tentatively, 
and with many tumbles, but walking, never¬ 
theless—that he tries to get everything on to 
his reel of film. Thus he uses far more stock 
than he need and his film cannot be other 
than disappointing. Indeed, it is not a film 
at all, but a series of incidents—a veiy^ 
different thing. 

Economy for the film's Soke 

The novice, then, must learn to be econo¬ 
mical in his film-making, not only—and not 
primarily—for the sake of his pocket but 
for the sake of the film. Just how he should 
husband his resources is fully explained in 
the articles on cine technique in this work, 
but one might well ask here: Is any hobby ex¬ 
pensive that teaches economy ? Many people 
who know nothing about cinematographv 
but know what their still photography has 
cost them draw a comparison which is 
unfavourable to movie-making as far as the 
cost factor is concerned. But that is because 
the comparison Is based on a quite untenable 
argument. 

There are three sizes of non-inflammable 
sub-standard fibn: 8 mms., 9.5 mms. and 
ib mms, A reel of 8 mms. that runs for some 
four minutes costs xos., including processing. 
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The cost of the films in the larger gauges is 
relatively more. And yet the still photo¬ 
grapher can get a spool of roll-film for is. 2d. 
for 12 exposures. But the fallacy of basing 
a comparison on amounis of still and cine 
film is apparent from the fact that in a reel 
of 9.5-mm* him, which, at a cost of less than 
5s*, gives a showing time of about a minute, 
there are more than a thousand pictures* 
These pictures are not, of course, viewed 
separately, but still photographs must in¬ 
evitably be. It must be borne in mind, too, 
that not only do cine pictures move, but 
that they are very considerably enlarged— 
from feet to 20 feet or so wide, according 
to the power of the projector. If the still 
photographer enlarged all his prints to these 
sizes the cost would rapidly assume a dimen¬ 
sion to match. Again, colour film is a far 
more satisfactory proposition for the cine¬ 
matographer than for the photographer; 
the latter must be content with transparen¬ 
cies, but colour cine film is projected in 
precisely the same way as monochrome stock* 
Even so, 5s. a minute may seem to be an 
expensive rate* Count up to a minute with¬ 


out looking at the clock. You will have a 
much better idea of time than most people 
if your minute " is more than 40 seconds* 
There are literally thousands of subjects 
that need no more than five minutes for their 
adequate expression: baby's bath, father 
gardening, John's perilous adventures on 
the rubber float, Joan's devastating shots 
at tennis. . . * If, however, one filmed such 
incidents in their entirety, keeping the 
motor of the camera running from start to 
finish of each incident, then quite conceivably 
they would take longer than five minutes. 
But the result would be boring in the 
extreme. 

f/Ve Tears in Ten Alinutes 
The amateur movie-maker must learn to 
select. He must film only the salient features 
of a scene or action. By so doing he can 
compress the events of almost any length 
of time on to what, to those who know 
nothing about movie-making, seems a ridicu¬ 
lously small length of film* Thus, a record 
covering five years of baby's life can be 
very successfully produced on a reel of 



LIGHT, SHADOWS, HOVEMENT. As with scUl photosraphj^, attention and care must be flven to the effects of M£ht:{n£ 
in motion-picture miMEt£. The shadow* seen In this beSfCh shot Impart a richness to the feneral scene and effectiveljr build into 
a holiday scenario* The shot would be of great value as an Introductory or continuity note in a well-edited film 

Photo. Afihfsr fi* S^shob 
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250 wills El fun¬ 
ning lime ot tb.-in 
10 iiiinuleia. NLxd- 
]e^ trh sdd, \i ibe 
rtfcOfU \ia nuL lu 

appear harribly 

siCnippy tlic ujiiiitiLUi 

mijsr h-%vii a working 
knuwJuU^i: ul Lim 
technique of prfidnc- 
lion, and it mav be 
here remarked that it 

b tliEit il is the 

pnrpo^ oi this 
Lu supply. 

To produre mot ion 
pictures i>[ie iiiustt of djurse^ have u cine 
camera, but one can be a devniee of 
ansutcur ciiieinLitogruptiy without one so 
long a-s a projector is available, (or films 
fur huiuv sliuwiug ctm Lu uhtalned from 
the 5 uh-? 4 tan<iard cine libraries to be found 
in tJtnosl evoy ftnpuriiuit towTi in England. 

'These hlms are professional filnis which 
have beds i^howii at ihc cinemas and 
rc>diifed 10 the smaller gauges. Further 
filntiiiot-every event of natinnaJ importance 
can th? bong hr—news reels that will gfQ.w 
in interest and value pn^portionately as 
tlic memory' of the ev‘ents they record 
fades. With wlml absurbiid interest W'e 
should view jn our ow^i homes a film 
ol the coronation of George JVI With 
wiiat nipt attention will our children see 
the film of the ooroiiutiun nf King 
Gc-orge V"I which we bought a week or so 
after the event and have caretnfly kept 
as one ul our mo^r valued sonveniri. 


Projectors cost Hunt £3 or so to more Lhitii 
iTf>o, as do cine cameras. It wili be fotmd 
UEi ccunuuiy Lo buy llic Iwst tme ca.u afford 
125 wiU buy a thoroughly satiifaclojy oiufil. 
The project or will enable the amateur to 
participate in the facilities olTcred by llic 
dim libranp..s, but the camera will give him a 
deeper appreciation of the prok's.^ionai films 
he hires from [iiem. for if he is himself a 
producer, in hovve\'er Isuiuble a way. he will 
the more fnhy enjoy the library film and 
this wreck's pTOgiummc " now ihow'mg at 
the kwral cinema. " Goin^ to llic piLtirrcs " 
U an aUo||;r;tli 4 .T richer experience for the 
amateur rinemalographcr Lhaii fur the un- 
i n =5T ructed " fan/" 
He will come in time 
to inocogniie sub¬ 
tle tics uf inditing, 
iiiKinccs of direction, 
imagiiiuUve camera 
angles. He wili have 
11 10 cixiLilaruting r.x- 
perienco of crcaling 
such effects for 
him sell 

Whether he uses 
his chit; camera 
merely as a pleader- 
able toy or as a sneioi 
force (and the use of 


I he 5 sub-staiidard hln; in education, adver¬ 
tising and Indu^ftry grows diuly), he cannot 
fail to dErive enjoyment and practical 
benefit from expressing his per.mnality 
through the great new medium of iIai: film 
















HOW YOUR CAMERA WORKS 


Starting with the sketches at the bottom of this page, this article gives, in diagram and 
picture, a complete summary of how a camera works and how the sensitive film responds 
to the action of light. The phraseology is as non-techntcal a$ possible, each photographic 
term introduced being made clear the first time it is used. The beginner wishing to 
understand how his camera takes its photographs will find this matter as instructtve in 
the basic principles of all photography as it is interesting to study 

See o/so Beginners. Hints and Tips ; Box Camera : Camera 




stance is coated on thin sheet celluloid, A lens 
concentrates on to it a small " image " of the 
scene in front. The bright parts of the image 
have much more light-action " on the film 
than the dim parts. 

But if other light reaches the him it wdli be 
acted on all over, and the details of the image 
will be swamped. So we put a box or'' bellows “ 
round to keep out unwanted light. The case 
also serves to keep the lens and film in position 
and to hold %^arious helpful 
accessories, such as the view¬ 
finder and the shutter 
Diagram 2 

For instance, we do not want 
to let even the tight from the 
lens which forms the picture or 
'' image reach the film, except 
at the right moment, and then 
only for the right length of 
time. So a device known as 
a shutteris fitted to it. 
This is usually in the lens- 
mount," and it can be opened 
and closed when required to 
" expose " the sensitive film 
to the rays of light from the 
lens. When a small lever is 
pressed by a finger, the shutter 
opens and then closes again, 
so " making an exposure," 
Diagram 3 

When the light is very 
powerful, as in midsummer, 
particularly at the seaside, it 
may be desirable to let less of 
it through the lens to the film. 


T he first five illustrations (below) are 
diagrams showing a box camera in sec¬ 
tion with each principal part showm in 
sequence* In the following pages photographs 
demonstrate the simple operations necessary 
to handle the camera. 

Diagram 1 

The " film " on which photographs are taken 
is " sensitive " to light. The sensitive sub- 


I. Leiv£ projects image on film, 
box serves w exclude other 
ll|ht and hold things in place 



3, Variations in the power of 
daylight require *' stops,"' which 
resuiate the amount of Hcht 
admitted 


2. To exclude M^ht from lens 
until required to form picture, a 
shutter ** Is affixed to the lens 



4. m order to aim correctly, 
we have a second.^ minute 
camera built In, called a view- 
fmder 


ond photos 
by courtesy of " The 
Amateur Photographer *' 



b, m orcer to be able to taht 
more than one picture, we have 
a long strip oi film 
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HOW YOUR CAMERA WORKS 



So we Jiavc ft device to rtdwce the ske of Uae 
Or lioie ttuuugh the elucJ ^ Ig algp some of the 
hghl. Tilts device is called the ** stop/'' Siacs of 
5 tops hove specbl numbers. Thk device has other 
ujw alsfi, for the itior* advanced ■ftorkcr [sti articLea 
on Aperture athi Depth of Focua). 


Diagnm ^ 

We usuaJIy Ilka 
to take mora than 
one pkture. So r 
long ytrip uf hhn k 
w<m fid, one secllQii 
at .1 time* from one 
spindle 1‘tTi toanother^ 
acresAA the back of 
the canicxa- After 
each exposure a fresh 
section is bFoupht 
opposite tlic lens. 

The foUgwiug 
setiucuce of five 
photographs illus- 

tOltc hmx the camera 
1a bandied by Atagas 
fmin the inscrtian of 
the ruU-htm to mak¬ 
ing a gaslight print 
from the e^eposeU 
film negative. 

Phenagrsph ^ 

Tile strip of film ts 
hunger Atrip of op>ir|ne paptrr to keep St dtirk 
whlL^ loading into the camcm. The whole 
roll iA called a flpool.^' 

The outside of this paper l& r«l (or Aometlmes 
green], whih: tlie insidcp to which the film La 
alluched by lueaiui uf a piece of gummed paper 
or cloth, is black. The beginning of the him, 
and U'la gummcfl paper holding St to the black 
Aide of the ” liackitig-paper^" is clearly ^icen in 
the ilLiis^tion. 

Phota^nph 7 

Wben tlic camera is loaded, rhe backing- 
paper b led from the originaf .spool to u second 
empty one, and a few turns of paper are wound 
Ml. Then the camera b closed, and a.A the pftper 


Fi[. 7 .. Hei-im Thd flm J|ii 4 P*Ptr Ul- N iK* omir*. 
tJfli* ha» faeli tt 

ia wound iarthar it eventnAlly pulls the 
first section of film into placir! behind 
the lens. 

The opaque paper of the apool hiis 
nambers printed on it, wlfich can bp 
seen through a little jcvd window in 
the back of the camera. This onablca 
one to wind on a section of fibu aceur- 
atfrly, Mid KbnwA how many svedions 
of the spool remain to he expcpsed. The 
sensitive film is situated ou the other 
side of the opaque paper oppiiisite the 
Jens. But never open the catnera like 
Qib except when the .Apool is com¬ 
pletely wound up, because even the 
fight which shtM>U around the edges will 
surely ruiu It. 

Photoinph S 

When exposed Uiere is nothing to be aeen on 
the creami-coloiircd film. In a darkened room 
it is soaked bi a chemical sglutionp called 
" dev«l«pcr." This “ tievoinps Uw part* o( 
tht imn)^c intfi grty gr black in pruportion tfi 
the- iunuunt of tight-actioii to tvhich tliu varimis 

degrtev of brightness in tha inliigg gav{£ rino 
during i-spoaurc in (Itc camera. 

If the liRht-actiDn whs inauifident, tiio pro- 
fufw of development wjU iail to bring up a 
strong imoHC. and in the darker parts cf the 
snbjiKt there will be UTcaa whftro the film 
ramains practically uuuluuiged. eivon iJtcr 


Wig. t Thi Film Iri ill 

usually wuutiil in a much 


Dln^gi^ro 4 

U is dcsijublc {u (IctmniHc prcciiiely w'ljat tbe 
camersi Is aimed at. But unc cojitiut cxainm^^ the 
nf the scene on the actual film, because to do 
so would admit unw^anted lig'ht, and SO spoil the filiUr 
iki a duplicate camera of Amall aIta La built in, made 
so that the image is practically identical (except in 
»£vj with that which the tylg lens w'ill give to the 
filui. This device hi ciilkd n " view'-tindcr.*' 



HOW YOUR CAMERA WORKS 



light Iw mOSit net ion on tbt paper, and Atib$^uent 
dfiv^ilopment produces the (jiiiEcest tone. The denser 
portionis prevent the light ftcmi acling so strongly nn the 
paper, which thc^cf^lrfi remains nv^dy white. Tbtw 
gradations oi tone are shown In the dm^rtoii at the foot 
ol Fig, iQ, TheffisiiJt 13 aposltivTe '* prmtp just like the 
original scene. This also must he " fiTted " and “ washed. ■" 
This dcsciipUon of tlie sequence of cveuts and 
operations is kept m shuplo as possible for cte-ariicss, 
since it is an c'stablMiui principle that without a duftr 
grnsp of essential basic facts it is usel^sfi to attempt 
to ^^cquifo mote Hidii-ancc?d knotviedge. iiach of the 
opetations and principles here presented iR conddeted 
in the propwr sequenica of theory and practice in later 
pages ol this w'ork undor the appropriate headings. 
Thus, the novice is recommended next to reatl the 
artieJes under the headingB " Begirmefs. Hiists and lips “ 
and “ Box Camera." He ivnll le.un from them how 

_ _ handle the simpk box 

camera in the regular pur- 
suit hobby 

to make the best use of the 
him he expof^es Hv will 
also loam ho\v to *' see a 
photojoraph before he 
leases the rilmtter, and 
maj]y otlier things of 
From Uu!i stage hn may 
proceed to more adv.^cjed 
and general orttclcst as, foE 
example^ Camera^ Compo 
^ ^ sition^ Backi^rnnnds, For- 

tmlts. mad mnnv otherB. 


rif. . A nEm tiKfadviii. dK¥«E-Gp«d 

faU L riEIE JTKE fllHeil 


development. Thk 
fault, which leadt^ to 
heaA-y^ dctaHleas BhadiiiwA 
in the hnaJ print, la 
known oi " nndor-ex- 
poau re," and is 
generally due to taking 
sEiapyhots in too poor 
a light. 


. I. ' I I 4 !• r*Ei "•> nriHr nBiBiEi ariB trKArri'inrMa 

stance whieb the ue^vC' tvidinr in R|. j ■&«, luvijif 
loper has uol dwhcncU, ♦*'" 'X'Xu^ 

Then the fiJm h mueli 

more mnsparent, and b tahed " a negaUve.'" because 
the blatkeiit parts represent the most brilliant parb? ol 
th* pictamn otid the clearest parts come %vhefe darks 
in the picture can.^^d little or no Ught'action. 

Phorcinpb IQ 

When the chemicals have been washed out with plain 
water, the him is hung up to dry, taking care that dust 
caimct settle on it, which would make white spob an 
the dnlshcd print It is then pressed flat in a frame 
on a scjisitivT: paper, very similar in natnre to the 
film Lu its origrnal state, though very much leaa 
Sensitive slower '*]* tight is shone on the paper 
through liio negative. Where the negative in clcarH 
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THE MODERN ENCYCLOPEDIA 
OF PHOTOGRAPHY 


ABERRATION. Jn (Optical sctonc^. ahe^r- 
r:itif)n (wSiirJi irif^iins litenilly a wiindmnj; 
from ”) is a term used to denote v^arious 
deviarions in the performance of a lenn from 
iitii ideal standard of perfection whereby 
it pffxiuces an ont-nf-fnens, ciii^^tnried nr 
oLljLirwi!§c unLnilliful imago. Sncli defects 
are mostly due lo the liyht rays which pass 
through the leius nut comiitg accuraLely lo a 
focus om the whole area of the plate or 
film. AbeTTa.tionii {wilh the cxoepUutl of 
distoritOn and hare) are mlniml^i^d by using 
a .srnall diaphragm with the lems, bul tSicy 
are usuaJK^ only totally eHminated by adopt¬ 
ing special formsnfconstnicfinn in the pmduc- 
tion of tiic lens. Thu various types of aberra 
tinn are dealt with under the heading Lens. 

ABSORPTION. The taking up of one 
thing by another. Absorption ii? a term 
H'lijcli |jljutogmpfico» uac lEi two senses. First, 
it may apply to the absorptive propertieii of 
certain rhemicals, for instance, calcium 
chloride and magnesliuii perchlorate an- 
hyfIrons which posses* the |xjvveir of 

tikiEi« up and rctuJiiiu^ atmospheric mnis- 
riire, .^gatn, ihe sensitive emubion of pktKi 
and films is ublc tu ubsoib small amounts of 
rerf.^in dyeistuffs ^vherehy varying degrees of 
colouf-scrisLiivcncss are conferred upon it. 

I he term " absorption," however, is more 
tjflcEi ciTifjloycd in photographic science in 
an opTicaJ sense to signify the disappearance 
or Huppresfiion, partial or complete, of light 
rays in passing through a medium. When, 
for example, a Iwam of white light passes 
through a red glass lill tJje difTerently coJi>Eiret1 
component rays of the white light except the 
red utJes are ab:^rbed by the glas$, the red 
rays atone being transmitted. Similarly, 
white light passing through a blue glass ha$ 
all its component rays absorbed by rhe glass 
except those of a blue colour. A medium 
wliich aksorbs some light rays and passes 
none of them, as, for instance, u piece of 
wwid or a sheet of inetaL is said to be opaque. 
Some media which are opaque to vkibk 
light transmit non ™ible rays freely. 
Thus a sheet of ebonite. i .’64 inch in 


thickness, whilst absorbing all visible light 
rays completely, iransmits infra-red ray^s 
wnth ver>' little lotss. 

When light r.ayft are ahsorbed by a medium, 
they are not annihilated, biiL are changed 
into another form of energy' such as heat or 
the energy of ehcinical action. Upon this 
taw^ the whole of photography rests, for ii is 
the chcTincal action nf the light raysubsuibed 
by rite sensitive plate or film which is rc 
Sponsible for the production of the pbolo- 
graphic linage. 

It hi well to rememlier that every ob|ect 
that we see manifests its colour for lack of 
colour} in cunsec|nence of its absorption uf 
the component rays of white Light. An 
object which alisorhs all the differently 
coloured rays of white light e.vcept the red 
rays, whirti if refiects, will appe.ar redn and. 
sinularly, uti article which absorbs aU the 
rays of w*hiie light except, say. the bltie- 
green ones will ap|>car bine-green to tho eye. 

If an object does not absorb any of the 
rays of white light, but reflecrH hack 

unchanged, it will appear white. Conversely. 
ELii article which absorbs cnmjiktely the whole 
of ilie light rays that fall Ujwn it appears 
black, since it rcHects no light nr all. If. 
finally, iui object tE!>suib« all the cumpoueiu 
rays of white light equally hut not com¬ 
pletely it will aE^iear grey. 

Tn some types of anificiaJ lighting, such as 
the well-known mercury-vapour illumination, 
the light is almost entirely lacking in red 
.lays. A red object sei*n under liiich lighting 
would appear black, for it absorbs all the 
a%'uilab1e tiglit rays and has no red rays to 
rellect, bVtf Liglit. 

ACTIHICL f.ight rays which cause 
chemical action as, for [nstanccH tJiat prci- 
duced upon a photographic emulsion during 
exposure are said to be actinic. Actually, 
all light rays may be termed actinic, for if h 
now fKJssible to obtain jihotographtc emuJ- 
sions sensitive to them, Xon-colour-sensitivp 
plated and films, how-ever, are affected mainly 
by the light rays at the blue-%iokt and iiltra^ 
viokt end of the spectrum, and it is to such 
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ACTINEC—ACTION SUBJECTS 


rays^ that the now soinewhat arbitnury term 
chiefly uppljfwl. 

No light raj^s are cntLrdy iiun-^eLiiiic; 
Hfinoe, It ix a.H \ve[\ to sensitive 

inaterial as little as pi^ibk Lu even ilia 
" safest " of flark-™m tlJunfunation$. 

The actbiic quality uf iluylij^lit normally 
a measure of the proponton of blue^vioiet 
4iii<] iiItia-vu>leL ruyu whieh it contains^ 
When the sun is at its lenith m the sky, the 
aetiiiii;; quality of daylight is at its mx^imuin. 
It bs at its Tninirrunn when rhesuti Ls lower 
heavily obscured by clouds, for midtir these 
conriitinnR th? blue rays are. to a large 
extent, absorbed aud/ui " scattcired ” by the 
atmosphere. It is, therefore, necessary to 


give a Eoiigur expoRiire to a place or a fibn 
when phoioi^aphing at truch timcia. 

It h [sractically impossibie lor the eye to 
estimate correctly the actinic vrjihie of iifjlit, 
and for this reason :m exposure meter Is an 
oimost Indis}x;:iii£i±b!c 'adjunef for the serious 
photographer, since it elimitiateu guesswork in 
exposure an J thus Icfwens wastage of niatcriaL 

Certain types of cxpui^ure mett^rs which 
meujiiuii: directly the actinic vulne of Lite 
light are sometimes termed acti nometers or 
actinograplis. 

Of all arMficinl illumirtatiDiui, those pro- 
vided by the duct Hr arc and the fiieroity' 
vapour Eamp are the most actinic, 
Exposuru: E.^posiire Meter. 


ACTION SUBJECTS AND HOW TO TAKE THEM 

PhHAEQ^nphi Ehat gih^e Fmpreui^n dl life End mDv^fnent secured 

miira Ehir phroCD|nap1ier hai ft knowkdsc flf iht pankulftr i-cqulnnn^fi^ \or the 
dlffereni lubjecct. Her* k mads clear wKai can he donErwUh lEmpleit cameru 
ai weII as with shot* better adapted fqr luch work. Fluid Ed avoid with all WOM 
qI ipparaius are arso dlicutiod. A laciidfi deiEEti^ with cine work li fnefud^d 
Sec oJso ; Spo/tf^ ctL 


T a obtain successful action pictures tiie 
LimilatioiL^ uf Eheriimt^r^i must be fully 
cocisidcred, A wide-aperiure lens and 
it itigh-^pced shutter are essential for all¬ 
round work- Certain action subjects, surh as 
trotting horses or arhlcric?^, can be sucecsi- 
fully photographed in good ^uidight with ar 
apertiinR oi hnl for subjects like si^jcod- 
way rating or ice-hotkey an apemire of 
|i^ rhan is of little use, and isihultcr 
speeds should range up io i/tooo second 
for renlly fast work, 

Lcl us lirsl consider ibe ca^ of horses, 
liood opportimities (or picture making occur 
ai race mcedugs uU tJic rountrv, pouit- 
to-point steeplechases, hunts and 
huraesliows, ns well a.^ .such annual 
The Inlematioml Horse 
Show' ai^d Uie Ruyid Xasul and 
Mibtaryr Tournament, 

IF a picture containmg a number 
nf horaes is required, a positiQu 
should be Ukeii up at (he flr$t 
jump. When the light is bad and a 
slow sbutttr speed hxs to be used, 
the cimm should be as nearly in 
Ikic widi the dirEotion tmversed by 
the horses as possible and fairly 
duatont. R small, sharp image beln^ 


preferable to a larger one blurred by move¬ 
ment. Close-Lqjtr of one. or two horses an* 
pnwibic, nf course, but as a much wider 
auglc of wijrkuig will hove to be adopterl, 
owing to the risk of obstructing the horses, 
the exposure w'lll have to be much sdiniinr. 
At a distance of about 15 yards* ujid 
at :m angle of 45 degrees, die exposure 
required will be about 1/350 second. Thn 
^piwd is now quite commonly given on 
the Coinput shutier? fitted to thniisajids of 
Toll-hlm and other catnora.s. A lens aoerture 
of /4.5 i^bould used with this speed if 
possible, or an even wider aperturt^ if the 
weather Ls at afl dull, Pictiiws btoadaide-on 





ACTION SUBJECTS 




tfl the hci^^ mus-L lx: Luken :*( :i much 
dlsiaiice and thi^ hipfhwt possible speed uj^nJ. 

H £i cerlain uinuunt of bjiirnng o( the back- 
^miind is not objected to, it is as weJl to rememlwir 
the press i^lioio^rapbpr's dodi^e of followinpc the 
subject with the cameia. Thi.-i enitble^ |>frti]rcs 
10 be obtained, even hnoildside OJI, v^illi a 
shutter speed of i/ioo Hecond or nnore. Some 
pmetietj Ls, howei'er, necessary fui ihia, aa it k 
rather ditficuh Lo time coTrertW the firing gf the 
sliuUer while swioj^iug the caniem 

Resides photOKi^aplis of jumpiriir^ m.'iny others 
equally interesting can be secured. There arc 
The bookmakcis idiuixting the odds, horses in 
Lhe jKidflnck lieing paraded by proud mvners. 
and nl 03 i of llic usuaL flceni>s. 

Snaps with Ordinary Cameras. Artton 
snaps of riiriiiing and jiimiung at school spur Is, 
etc,, are frequently attempted bv die amateiir, 
but il is geiieniUy Iwlieved that to get thi^ sort 
of picture a special type of cametra lifted with 
a focid-plane shutter must be useil if the iniaj^e^ 
are not to be Nuned. \'niile this is periccilv 
IruL in the mosr exacting cases, quilo good rtsqliLs 
can he obtaiiitd widi an ordinary inexpcttsivc 
camera if full advantsigc Ls taken of cirtain 
peculiarities that most moviui^ obiccii^ pUMiusH. 

It all lies ill lIiLs 
quKtionof movement 
during ilic time 
of exposure, for the 
slowef the object is 
moxing [or ^ppi'arsXu 
be moving} the longer 
can be the exposure 
witliout danger of 
blur apyjcoilrig. 

Now, objects iu 
111 o Lion have the 
charactcri&tii: of 
nppenring lo move 
ill diffeteut rates 
according to the 
angles from which 
t hey a re w wed: con - 
sccjiicutly if follows 

that ff a position can 

Ik' found from whicfi 
the apparent iiioLiuii 
is very sniaJl a much 
longer exposure can 
be used. 

An object com- 
pjired w-ith an ob- 


f 'Wi. 






OH^aue ArPROACH. Thtcartnlhi iipiiruBimin- 
^ ibulEii 4l r iOQ ue.. 

» ^ii-^ budE^r r«ul 4 . Fram ui 

ibi tpicd hI I SOO ivc., whl^ in 


nr whainirii>K Ehe 

4 ]idi.Mnii 


requit\u oi 


¥t\ 








HROADSIDE^OH. Tkm F.SW uc, ihufUf fv^^d iji«d fi^r 
ihfl appmr j|rB4j^ikd»H»n pb^r^fPiplv ihown hr c» lieynw 

th* luliltcf fPflyrfifli i ol 1 . 1.000 ik 

^Vri rifK^nfivI yf Ehm 


server for camera} is 
moling its quickest 
when brondsidc on 
— that is, pajsaing 
atniight across Iht 
held of vision—but 
the apparent speed 
StCadLly decreases a$ 
the viewpoint Is 
carried round, until 
when Lhe “ eiid-nn ** 
fiOFitton ts reachcvl 

ff rf. the n h j n c I 
coming dfrectly to. 

or ^oLiig frEim, the 

observer) the relalive 
speed is nit, I he 
alteration in lire ob¬ 
ject h now." but a 
Steady growth or 
lessening in si?.e, 
whidi over a snmU 
tuterval of time like 
i /go or I/TOO second 
is virtually of Hu 
OCCOunL 
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CIOAL-MiOUTH S-H OTr Jf* “ wortd"! ^iit«t MiTi*.’' kljHiitli 

iiinlTiti|« irj rhl iVltl drf thm Th* *huiwf Mtd lfi Lhli phBiQirapli vm 

liTi;. «n iJl. pJtl. Kim AE ^ niptrLun ar f 3 ^ 

This m<^in$ then thut we have a hir better 
cb^iTTCfl of gettiTij^ R ^ofxl pit: til re nf racej^, 
with a sio'w shutter if we *' take the runners 
nearly end-oii and nut broad-^iite. 

the farther back freni a niovinj^ object 
the pirtiire ls taken the flhar|wr it will be. 

The results, of course, will be smaller, but if 
sharp they can lie enlarged. 

The ncajer the camcm Is tu the subject 
the more rajnd mn^T Tht expctiTire he to 
'^freeze" die aelioii. Cun^^queiitlyj doubJe 
the expoeurt* am \w. given at a range nf 
TOO feet thbiEi at ft:et witlLout imy greiiter 
danger of hEiir showing, hor This n?asi)n, 
with a Aliutter that has no faf^tcr spe^ than 
1 loo second, do not approach too near a 
fast-moving subject. 

I'or i|ie liigh and. long jumps, etc., the 
above rule is iipplicd, atid^ in addition, they 
have a law of tlieir own which is possessed by 
all " to and fro*' actions, vik., that at the end 
uf one-halt r>f the a="^tEQh there U a nioineiit of 
|x^rfect H till ness tMifaru the return half of the 
journey starts. 

Thus a swing-boat goes up in one direction, 
then pauses for a fraE^tion of dtiic before 
beginning its dcjwnwarrl swing. 

A high-iumper in the same way goes up 
and up at a steadily decjrai^ing speed till the 
top of Ifie jump reached * then: is then a 
pause until gravity begins to assj&n itselJ, 
when the jumper conics to earthy the speed 
increasing at the same rate as it decreased on 
the upward journey. 

The rule, therefore, for this class ol span is 


to place voEitsclf 
'■ dead '*tn from of 
the j limiter ant I 
well away, and 
then inap at liie 
" jieak }HJsitiim. 
To spot the correct 
jmsitinn is not ns 
liatd as il may 
sound Lf you watch 
a few jumps tjuforc 
exposing. 

fee-hockey is 
known as llic fas^t- 
eST game on earth, 
and wdien it cotnes 
lo photographing 
It the drscription 
scvins adL'tpiatc. 

Ice-Hockey Snaps. An ice-hockey pJa>cr, 
wdien skating as fast as hu can„ goe^a uL a 
sajiced approaching 35 miles an hour. At 
this speed lit: can turn almost on a six- 
jMince, so fof leaving him in an ordinary^ hand 
Camera view-fintier is out of the question. 
A rellex camera provides the same 

dilTlCkillie^p for the player ii into and out of 
ihn mirror almost before the uperaior can 
press thu button to get his pirtiire. 


‘r^\ 




appar- 
^'lOG 


offlin mik* k \iwM\ inr p^h p^bpM 
^Mi fhaivff hirK. Thi i5fcwn,t,tf* wu 1/1,000 *4 f 3J 

iir-rrtriif M 
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The only \ 4 cw-ftnder worth psiiig for ice- 
hockey shots is the uyu-level 
type, 'I'he jinder psed with the inodern 
nihiiiiLuie t^^tni-crra 13 maat siiitablE, »rid this 
in^Tnimeni is actpplly the ideal camera. 
The depth ot focus combined lAith the wide- 
^lpe^ture now fitted to the Lcica or 

the Cuiitax, or siTniliir appamtus, make them 
almost essemiai in rinks where the li^^ht is far 
iiutn ^(xkL 

As. ice-hockey matches in Great Bi-iUiin ate 
played in the e^^'enin^, there is. the dilticnlty 
nf artifidal light with which lo contend. Only 
tlie most sensitive panchroiriJitic material can 
he used, and the fastest riiins are found slow. 


H-TOH A-CTIDN, in lublAetl U Jwjnppn([, 

wiiifK Ehcre In mi^Cb ih* Ciii 

bw v|iiw«4 K lAE tllA b-MT •HacI FMklirPB. C*1T 

iRUll txpoturA. -iu'C.t.nE -bF itupeNhu dI diii 

lTf>^ 'Is FarfAl^ dvpBndKriL upim EiiasLlnj ihm Inujnf 
'rirFiAn tl^A i'uIrl'KEa Fiuitjan h. APrAITcd ai lNa 
pylni ai iha CUT fislwr 

OirJhDii#rA i ^ IJKO fiK.q fofNif nNi-ovlbu^ fifnCr 


Hurdles. Thki ptiDE^jf^-ph 

4 I KunJhff ili.aiCCivn,ltVA ihm OfVi 
ACKi-vv. -wm, EV^ifryd wFsh i vhultyi 
»PHd oF I'ijxa IK ti pis 


Ttic widest aperture 
lens that it is pnssihlf! 
to obtain should be 
used, %nnd the catnen 
fociL^d uEi sume de¬ 
finite spot on the ice, 
sumc where just in 
front oi the goal. The 
be^T shots arc nl>- 
luitjod from a spot just 
slightly in from of the 
goal at the rink-side. 

Using the Minia¬ 
ture Camera. Ajh 
already tnenlioned, 
unless the camera 
poiLseAsua Very fast 
speeds, it is tmwise to 
approach too near a 
fa^t - nlaving objecL 
StnoU parts oi the 



LOW DOWN. A | 0 W iirwpoinL ft traqu^fiilr h^qjc aHaceJtp in irukEni ■ Krthhi^tf acUbri 
ph4EHin|ih TJm \ivmlf chyruEtr aT tMi ^tK*9rn k IVAAlr ilu" to ihm Law p3ilfl0f1 IAhI t* thv 
vx^rtJtv 9i chA Ai^EUAuri 14 a<4M u tQ tbt OMkfl a? fufl-4B p^iLcion Tat ihA 

JtAiftak, Ud. 
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FOR RAP^D SHOTS* The trigger devjce for operating 
the shutter and Inn-change nuechanism on the Leica camera 
shown here is sp^eciahy devised for f^c sction photographs 
PhotOn Dovid ChnnTei 


negative can always be enlarged if they 
are really sharp, and it is always easier to 
catch the incident from a moderate distance 
than rely on including the subject full 
size on the negative* A miniature camera 
is undoubtedly one of the easiest to use 
for very rapid shots, as, owing to the short 
focal length of the lens, a great depth of 
focus is available at a large aperture, and 
the shutter can be set at its fastest* 


Any very rapid plates or films can be used, 
although it is a great advantage to employ 
super - speed panchromatic material* In 
actual practice it will be found that a good 
tone quahty in a blue sky, sufficient to throw 
wliite sports clothes into relief against a grey 
background, will be obtained without the use 
of a filter. Where it is possible to make an 
exposure with the sun to one side of the 
camera, good modelling and a range of tone 
values can be preserved in the whites, which 
would be difficult if the so-called colour-blind 
films were employed. 

A low viewpoint is often the means of 
obtaining a striking picture, particularly as 
it enables the subject to be taken against the 
sky, and gives an impression of height. With 
many of the sports events the effect of the 
composition can 
often be viewed 
before making 
the exposure, as 
in most cases 
there will be plen¬ 
ty of repetition* 

For this reason 
photographs of ^ 




I. i mi nne picture on girticult mbiect. a iow-flylng aeropUne. wai jecured with imlnlaiyre 

camera w.th a pilo P”";; ** right. A *upcr-speed panchromatic film 

and all the vital detail has been faithfully reproduced. Exposure 1/1,000 sec* at fjL 
Phoio, Semcrd A//Tefi, yr* 
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Notes on the use of the motion 
camera for rapid movements 
written by a cine expert 

The principles which govern 
the making of motion pictures of 
action subjects are, in general, very 
similar to those prescribed for the 
still photographer; but there are 
certain notable differences. For 
example, inasmuch as the cine 
camera records the whole of an action obligation as the still photographer to watch 
the cine cameraman is not under the same either for the moment of comparative rest 

which occurs in 
some forms of 
action, or for the 
particular phase 
which best con¬ 
veys the impres¬ 
sion of movement * 
Another differ¬ 
ence concerns the 
shutter speed, for 
whereas the still 
photographer 
may require to 
curtail his ex¬ 
posure to i/too, 
or perhaps 
1/500, second 
in order to 
** arrest '* move¬ 
ment and secure 
a clear-cut picture 
of a rapidly mov- 

SUSJiCT FOa THE CINE. Sportlnc evena in wliich ihnre ara epimejes and movement U* 1 

l^rovide plenty of lulcable 5iibi*cta for the amateur who uses his cine amera with discrimination OD]eCt, the 




'i 

CL^EAR'C UT ACT! O N* Photographs of this type can be taken without 
a high^pesd shutter provided the highest point of arrested movement is 
watched for 


high jump, long jump, hurdles, 
etc., are not as difficult as they 
may appear to the inexperienced. 

A reflex or one of the miniature 
tvin-lens cameras is very useful 
for the purpose, as it is a simple 
matter to rest it on the ground 
and focus on the top of a hurdle, 
a tape* or other centre of interest 
in the correct focal plane. It is 
then only necessary to watch a 
few competitors pass the spot to 
determine the best possible 
moment to make the actual ex¬ 
posure later on* 


ACTION SUBJECTS: 

CINE ASPECT 
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normal amateur cine camera is restricted to 
one shutter speed— usually about r/30 
second—at the normal rate of iilm-travel. 
and a certain amount of blur is inevitable in 
each individual " snapshot or frame which 
goes to make up the fUm strip if the movement 
of the subject is too rapid to be arrested ” 
at the standard shutter speed 

It is not practicable, except in special 
circumstances, to quicken the shutter speed 
by increasing the speed of operation of the 
camera, because this has the effect of 
retarding tlie speed of action when the film 
is projected at normal speed. 

On the other hand, a certain amount ot 
blur passes unnoticed owing to the motional 
nature of the projected picture : but %vhen 
the blur is excessive the result on the screen 
IS a travesty of the original action. This 
indicates the necessity for care in selecting 
the viewpoint in order to minimize the 
effects of too rapid action, and the cLue 
cameraman may be guided by the same 
rules as the still photographer whose camera 
is not provided with ultra-fast shutter 
speeds. 

In cine photography, as m still photo¬ 
graphy. viewpoint has a very definite 
influence on the effect produced by an action 
a low, frontal viewpoint tending to emphasize 
or exaggerate the action depicted, while a 
high viewqxjint generally has the opposite 
effect.—//, B. Abbott. 

ADAMS CAMERAS* Among protessional 
photographers the firm of A. Adams & Co*, 
Ltd., has long been known as manufac¬ 
turers of finely finished studio cameras, sold 
under the trade name of Minex cameras. 

The Minex studio camera is to a certain 
extent a departure from the ordinary type, 
inasmuch as it makes use of the refiex system 
of focussing, and, as the focussing screen is 
placed at the side of the camera instead of at 
the rear, the operator "can focus and obtain 
the desired position of his .sitter right up to 
the moment of exposure, all movements being 
controlled from the side ot the camera. 

This camera is equipped with both hori¬ 
zontal and vertical swing front, actuated by 
racks and pinions, as well as rising and falling 
front. The extension is of considerable 
length, so that long-focus lenses can be used. 

The Minex reflex is a camera of remarkably 
fine- workmanship, being constructed entirely 


by hand by expert craftsmen. The self- 
capping, focal-plane shutter is most efficient, 
and one turn of the knob sets both mirror and 
shutter, the latter being speeded from 1/8 to 
i/iooo second. In addition, a pneumatic 
ball and tube with time v'^alve is supplied, 
giving a further range of slow speeds—3. 2, i, 
1/2 and 1/4 seconds. 

Other features incorpjorated in the Minex 
reflex are a revolving back, long extension 
bellows, and interchangeable lens panels, and, 
as the mirror can be locked out of action, very 
short-focus and wide-angle lenses can be 
used. A good rise of front is obtainable, and 
by means of a four-way swing front, which 
swings the lens on its optical axis, objects at 
an angle at varying distances can be brought 
into focus without stopping down* 

Other products of this firm include the 
Verto double-extension camera for roll-films 
and plates, the Vesta (roll-films and plates), 
the Vaido, a universal stand or hand camera, 
and the Minex vertical enlarger. 

ADHESIVES* The best adhesive for 
mounting is that sold as photo mouutant, of 
which dextrine is the principal component* 

A similar paste mount ant can quite easily 
be made at home as follows : Mix J lb. of the 
best white dextrine (the best quality only 
should be used) with cold water to make a 
smooth, creamy paste, taking small quantities 
of dextrine with a very little water and 
adding further dextrine and w^ater as required. 
When the paste is thoroughly mixed, stir in 
20 or 30 drops of oU of cloves or cinnamon, 
and 5 oz. of water. 

Boil in a clean saucepan until clear. Set 
It aside in a straight-mouthed jar, such as the 
white jars used for holding marmalade, to 
cool, and keep it covered. These mountants 
are very economical in use, and a small 
quantity on the tip of the finger or brush need 
only be used, rubbing it well into the back 
ot the print. Other mountants are made ol 
paste and arrowToot* Starch paste is made 
by mixing in a teacup a tcaspoonful of pure 
starch-powder with cold water, adding the 
water a few drops at a time, until a stiff mass 
is formed. Add boiling water sufficient to 
halt fiD the cup, and on stirring the mixture 
will jellify. Let it cool, remove the skin wffiich 
will have formed on the surface, and the paste 
is ready for use. 

Ses Dry Mounting : Mounting, 
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ADVERTISING PHOTOGRAPHY IN THE MODERN WORLD 

£. Saorie Aujtm 

of Atfifenifritf ManEh^ir 

Wo branch of commmnciiJ phoiDgraph)? demaodi mor* tptciLll^mlon ihan 
tisirvE, and tho photoEnohftr who It in ihis w^irk imitt have ynusiial qLijIktftl El 

hfi It CO tuccv^tful W^ac ihnt w\\f chay art enencItJ and how thejr tan be 
uUhred is -ait pb I nod in chc following inldc, which ddfllat wEth the ^object rnnm avory anfle 

See flfw CwnmenfidJ Pboiojjrap^ir: Induitfjof ^'hp<gfrcrphy 


P iluiOoftAJ-nv Un udvyiLi^ing hns aji 
entirely diWeront of viiLut-s troin 
portniiturc or ducum:etU:ir\’ work. Tl 
kiLLs, however, one iactnr in i:rniim[}n with 
like pnnraiiure, it inu:^t present its 
Hubjiict Eit its best or most effectiw. but it is 
every bit lunction^iJ ajiibe pie toi l al l ecord- 
FiiTictioii euines tirsL, last and al] the time 
ill adverlisin^ phoi%T 5 iphy. The pliolo- 
grapher If.ir advertising is not so rniicli a 
caiiiei^t operator a^ a creative salc-^an. 
His job is to empha-Hize the beauties and 
advanirageft ai u pr^^duCl. tO rntnimi?^ its 
slunttomings (and (his world ijradiiccs 
little that p^rfeeth tu ureaLc in the possible 
piircluLser of the product a desijw to possess 
it, lo put fonvard aip.imeiitw ui favour ol 
jKk^sessinn, hreaklng tiowu sale's resistance. 

" But this/' it may be said. " is the job 
of the salesman, not of the photc^aphej". ' 
h lA indeed tlic work Ot the salesman, 
but he is only the vocal member ot a learn 
tnriiidiiin copy-wTiiera, commercial artists 
photographers arid other adverti^yng iiitnx. 

rujicLrOn of the PhotogropheiT 

The photographer's place In advertising; 
caii be C|uite easily defined. He the 
speaaiist m one branch of adv ert iauig wlio 
\a cnnsiilti^d liy the guiiural practitioner 
A brief sketch of thestmcitixe of rlui advertis¬ 
ing business will help to lexpluJii how his 
w'Ork must be directed. 

The key.4t{}nL* of advertising is I lie seller, 
who h, usually a mauuiaeturer. As he may 
be an exp^^rf factory planner und pioducer 
ol gcHKb with little v.^tperience of selling, 
he often employs a sales manager und un 
advertising mnnager. The* laLLet acquires 
un inthiuite knowledge of the product and 
gauges its probable marker and with lliis 
knowledge proceeds to pliiii Jus company'* 
advetlisjng. Usually, he caib in an adverti^ 
ing agent who generally has little knowledge 


ol manufactiinrig or the Lixlinique of 
handling travellers, but is well Vifrac^ in 
the cruti ot rtnichiiiki^ a selling appeal and 
ditecLing il at the moist lespon^ive areiu- of 
consumption The agcfnt. hi turn, employs 
il seriiis oi ypecitilist production men, wdiose 
(unction it is lo know w'lsich is the best 
merlHMi cif preseniijig u particular kind of 
written appeoL The production men either 
employ, or engage the s*eTvicii=§ of. men wiio 
can best prL^ducc the style Of work wanted 

Artist flfrrf Crafi^mair 

Sue uL-tii lies I he manulaclurcr's advertising 
manager does without an agent, particularly 
if till- adverti.sing dcriiiuitL^ Intimate 

knowledge ot the product, as in the case 
of highly technical matters, Thtm the 
advert LEring manager liimsch catnmi^ions 
work by writers afttsUr. photographer* and 
Ollier spreinlists, tt is clear that lliu advef- 
ihiiug photographer mmit have qiiahiies 
that even siiccessfni pt>rtraitiHii.s may lack. 
He mujjt be able to co-operate w^iih the 
advertising man deferring alwny:^ to the 
ne^^s of the adverti.sing [wdicy smd appeal, 
yel croniillmtliig practical suggestions on 
such mailers as artisiic approach and 
tech!nic:a] treatment. Ht is thciclore an 
artbil ojid a craftsman in hi^ own righi 

Drowjng w/fh Lfghi 

t^lioEograpUy today is not mere recording : 
it is dnawmg with light 1r is an extreiiicly 
sciisltivE.* liTid y laii'[> flexible rnedium. 
though in Its applicHTtion m advi^rrlsiug it 
IS !iinitf;d to half-tone repruducliou being 
denied Lhc simplifying cfleci o| line treat 
ment Within its limitation^ therft is ample 
Slope lot variarion, and pre^^iil cxpcruiiciit^ 
with ^lajiKatiou indicate Hiai its tireatinent$ 
may he fartlser widened 

Uiiqueslloiiubly Lhe gruw LEi U] populanly 
ot photoerraphy in advertising is due largely 
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A SIMPLE STOKY, TIi 4 imbjptt Jrtd itlUtlt ■■ 

Arm ■mn^rtT wIl4i yiHPMC Mmfl'1»Ci‘l:r «!l |tliiP ftiwn 
" &Hh« Bcjdi Wur'" — th* imiMr'l RIPi* bvrti :idd«>1 
AJif* U 4 

ta liif inHiit^nce ui tlie cinema. wUkh has 
liiiidi' I he pbctt'3graplior s nn af iu higbest 
co[3iprehen:^bfce to tlie wUerwi'i tb$ 

artLit with brush and pencil finds an appalling 
lack Ol appr-triarion nf tiia mediuin ikmu^h 
tmt the wltuk- laii^e Of ^Xiety hVw buy ers 
uf ma&$-protliM-i'‘d gcHHls ani artHaluciitix! . 
.tII of ikcm resyxand ainiost insE.tn.ciivi?Iy 
ii> the phoidgmph b^cansw? tlit^y untlerstidJid 
its meaning immediately. Every phoio- 
graplsi-T whr? vrarhs tor arivm jibing should 
study tlie cinema, observing ttic fihn earnera'^s 
selective tikill the bgliting which controls 
mid directs interest, luid ilie giriieral cdilihg 
of Lhe pJCture-i which eJiminatea mesMmtiais. 

The Eight Clasa«. Thtrc are eight 
pniidpal kind^ of adv'ertising pbotogniph : 
I'eproductionul. pictunal. fashion, ^cnic 
chanmlet. mechanlcai. esplanatoiy and 
stunt 

I, ReproducEiona!. lliis b commcmly an 
■jrdinarv*' g™;>d photograph of a pnxluct, with- 
rtiit frilLn, but made mLeresting to look at 
by a careful selection of angle and dimnatir 
light!ng^ Sucli pliolograplis are used for 
motor-cars, fitmitnre. Mnned and bottled 


gortdSr and similnr commf>dities ttn main 
puqKKiiEr La Lo faniilistri^o the publit with the 
appearance of ihe pTEnduct. thai rhev will 
recognize it in nhops and in u^r;. 

1 PEctorisl. TlibidiidufadvertTSfiic? photo¬ 
graph i$ much too c«£>mTnon and uflun 
iijoffocLive. Tl consists of a picture which by 
its subioci or ns atmosphere Imkfi np with 
the advertising [ hut often uiie photugrupli 
could be used tor half a do^en difterent 
mmrnrKlities equally well—nr eqiudly badly. 
The mobf familiar of this classification is the 
pretty girra face, suniling. Thli may be iti 

adveitisthH. for cosmetics lathes, holiday's, 
and a ■^core of other commodJties, and wjlh 
a cigarcLlc stuck in the mouth, for tobacco. 

Because of its lack of identity w'ith the 
prodiiet it is a weak iurin of advertising. 

Nudes often come into this category and 
U Ls well to rieincmher that a nude picture 
is " pure** if the model Is not looking ui the 
nhserv'cr (^nibject. of coun^^e to other nhvions 
cotiditiotrLs]l but that if the iiuKlel is aware uI, 
.-ind looking at the observer, the ses element 
invariably ublrudc?. 

3. Fashion. 'rhi;S kind of photdgraphtns seen 
at IN i>esr in the high-rfa.'is women'^ 

Tt has attriictod ^me of the Tiio:>t 
hrilli.ant advertising pliotOiH'aphers .all over 
the world, probably ^x^cause cliGspite the 
attractive nature of the subject it Is an 
extremely clifhcalt form of phnfographv It 
demands highly developed cicath'unu.s^. 
"zoiipterl with a ^nsj^nf dt''i>amic cornposttion, 
an a bill tv to show i garment m it rrally ts 
)mt its best, and rtrst class tedmUpic bO 
Liiat the U'.xturo of fahrira may transferred 
hiiallv to the printed pa^. 

The licsi fa.Hlnon photographs look natural, 
hut the |famiciit& aiic] the rraxirls have Keen 
rarefitlly arranged : that is One of the reasons 
why natural geiduB h necjessary to the best 
huiliion photography for only superb ,4till 
can aveud tliat wixalen look. 

Degpitfl all the work of the fmcsl brains 
in the bu.s-in(i^^, there is stiU room for men 
and women with new idsm. people who 
can eajjture the spirit US well as the look of a 
lovely ^owu or beRutiful underwear^ There 
iH, however, no room for iimre hackB ; the 
liLUiiiieMi Lh already overcrowded with them. 

■f. Scenic. Some exoetlent adveni^ng has 
appeared during recent yoaxs hi which the 
iflostrativi; content hits been a landscape ur 
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ADVERTISING THE GOWN. Pose. Ilshc^ns and backfround ara deverl^ chosen to show the vividness and effective¬ 
ness of the gown in this fashion picture. The heavjr shadow throws the garment into relief and displays its styles while 

the texture of the fabrfc is plainly reveakd 

Photo. Dorothy Witdiai 
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PHOTOGRAPHIC SUGGESTION. The carefree atnii>sphere of the 
cruise is briJItanciy conveyed by thU informzi ptibllcitiy photograph 
with a very marked absence of artificial icy and pose 
P^fiptp, Phom^ropfifc Advertising. Ltd. Courtesy cf Conadidr? Pacifiz AoiVway 


seascape. A notable example of this is the 
Worthington Ale advertising, which shows 
England's ♦beauty spots linked up in clever 
wording with the quality of the beer. Such 
photographs are also particularly good for 
travel advertising, for they show the object 
of travel. Nobody but another stationmaster 
is likely to be interested in a photograph of a 
railway terminus, but most people might be 
attracted by a picture of the beauties they 
would see if they allowed themselves to be 
persuaded to make a journey. 

This branch does not demand so high a 
degree of talent as fashion work, but 
obviotisly an eye for beauty which will 
be equally good in black and white as in 
natural colour, a sense of composition and 
sound technical knowledge are essential. 

There are plenty of opportunities here 
tor amateur photographers to supply adver¬ 
tising people with pictures, but with certain 


provisoes that will be fully dealt 
with later in this article. 

S. Character Photography. This 
is one of the most successful mani¬ 
festations of the commercial photo¬ 
grapher's art. It has presented 
us with such famous characters as 
Mrs. Rawlings of Rcckitt's Starch, 
Old Hethers of Robinson's Borley 
Water, and Aunt Margaret who used 
so pleasantly to tell us the merits 
of Exide Batteries. 

This branch of practice requires 
not only technical skill but artistic 
perception in tlie photographer and 
long-term planning by the adver¬ 
tiser. An advertising character 
does not become the public's friend 
overnight. Months and even years 
of frequent appearances in the 
newspapers are necessary before 
the public not only accepts the 
character, but is anxious to read 
what that person says. Such work 
is not, therefore, to be undertaken 
lightly, and it is impossible to take 
too much care in the selection and 
building up of the model who is to 
play the part. The usual method 
is for the advertiser to indicate 
the type he wants, approve the 
photographer's choice of model 
and make-up (if any is used)* and 
tor the photographer then to take at one 
sitting a series of shots which will last for 
several months. 

Cost v^'aries enormously, according to the 
amount of work involved and the eminence 
or otherwise of the model. A famous 
actress might command a fee of ^40 for a 
sitting, while an ordinary model may be 
paid two or three guineas or even less. 

6. Mechanical Photography, This is 
highly specialized, for it is not every man 
who can represent a piece of machinery 
pictorially so as to show its construction* 
function and method ol working. Though 
not quite so highly paid as some branches* 
an expert can be reasonably sure of a good 
income, for he can expect steady employ¬ 
ment as in this age of machinery there is 
a wide market. 

Often a considerable amount of retouching 
IS necessary on photographs of machinery 


44 








ADVERTISING PHOTOGRAPHY 



and the photographer who can get 
this dorie mthin his own organiza¬ 
tion is in a favourable position. 

7 . Explanatory Photographs, 
l^sed to demonstrate how a con¬ 
trivance should be used, or how 
it works. A motor manufacturer's 
handbook, for example, often con¬ 
tains photographs showing the car 
o^\nier how to assemble and dis¬ 
mantle the various components 
when they need adjustment ; a 
vacuum-cleaner handbook shows 
the housewife how to empty the 
dust bag and oil the motor ; a 
knitting pattern book will show 
the complete garment and parts of 
it in critical stages of its growth. 

This work is not difficult. The 
client usually says what he wants 
photographed and all the camera¬ 
man has to do is to secure a clear 
picture of it, U is advisable, 
however, to learn how to present 
various materials so that their 
qualities are apparent—the bril- 



EFFECT OF THE INVISliLE. of modern trick 

photography with inyislbl* man '* effect produced by ihmoj 
of lighting and speciat «^pO£ur« 
f*hoza Tunbrid^ 


A TRICK WITH FUR, Clever trick photofraph used for 
fur advertisement. The model was posed in a prone position 
and the print was reversed in reproduction 
Wofter Bird 

Counesy of Swcor* end Weffs: 

liance of glass, the strength of steel, the 
elasticity of robber, the sheen of silk, and 
so on. 

8 . Stunt Photography* This term covers 
a whole multitude of tricks, both mechanical 
and chemical. Double exposure and double 
printing are old familiar stunts for the 
combination of unlikely subjects, and the 
negative-positive is still successfully used. 

The old idea that the camera cannot lie is 
quite absurd. The camera can lie most 
horribly, and often its ability to distort is 
deliberately employed. Pigs have been given 
wings and made to fly, queerly twisted 
faces have pointed out that bad radio valves 
can distort voices, and dragons have been 
shown climbing out of the Thames, dwarfing 
Cleopatra's Needle. 

A later development is infra-red photo¬ 
graphy using plates sensitive to infra¬ 
red rays, which will penetrate mist and fog 
and thus enable photographs to be taken 
over enormous distances. As, however, the 
colour values are distorted by the infra-red 
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A PUBLICITY PERSONALITY Character phorographjr is one of the most important 
branchy of publiclr^ work. Here are two photofraphs showinc how make-up is employed 
to oroducc a type. Ori the left the subject is seen in his natural every-day presentation : 
on the right, hli whole personality appears to be changed after make-up 
^hoEcs, Wtifmaid-Vaus it Cramjiton. ltd 


process tt has a limited application and 
may still be fairly classed as a stunt despite 
the technical erudition the process demands. 

Leading photographers are now experi¬ 
menting with solaruation, a process which 
emphasizes certain lines in the picture and 
throws back others. The negative is exposed 
in the ordinary way, but development 
is a lengthy process involving copying and 
chemistry'. The leading experimenters are 
keeping the details of their own methods 
secret, in the hope that, if one hits upon 
a result applicable commercially, he mil 
have a monopoly. 

Colour Photography* In its com- 
merciai application this has made great 
progress during the last three years. At its 
best it is siiperf>, but accuracy can hardly yet 
be guaranteed. The Vi vex process has been 
mostly used in this country. The photo¬ 
grapher exposes the plates and sends them to 
a monopoly-owning company for processing, 
receiving back the finished prints. 

Recently Kodak have announced the 
development of the dye process to a degree of 
quality and simplicity that cheapens colour 
work and brings it ^vithin the range of 
every photographer familiar with three- 
colour separation work. Briefly the process 
is this : Three negatives are obtained, one 
for each of the colour primaries, red, yellow 
and blue. These are taken either with a 


one - shot prismatic 
camera or by three 
exposures with filters. 
These negatives are 
used to make prints 
on to a relief film, 
which is treated so 
that it takes up trans¬ 
parent dye like a 
rubber - stamp pad. 
The red ftlm is laid 
facedown unprepared 
paper and weighted. 
The colour is trans¬ 
ferred to the paper. 
The yellow film takes 
the place of the red 
and a second colour 
is transferred. This 
is, in turn, replaced 
by the blue film and 
the last colour is 
transterred, completing the tri-colour print. 

With the development of colour printing, 
until recently inevitabl3f expensive, the 
opportunity for colour photography will 
widen steadily, and young men in the craft 
should pay special attention to it. It is 
advisable, incidentally, to study reproductive 
processes so that the colour photograph can 
be kept within their limits and matched 
with them. 

Past Phases and the Present Trend, 

.^dvenising photography has passed through 
several phases since it branched from its 
parent, portraiture. Some time elapsed 
before it threw off the hereditar^^ influence. 
Then it kicked wildly over the traces and 
came under the spell of German designers, 
who were massing blacks in angular shapes. 
In an attempt to be different."' an art all 
by itself, it succumbed to the temptation of 
bird's-eye views, worm's-eye views, and 
sectional close-ups alleged to represent the 
whole, and stressed high lights and shadows, 
which was the camera's nearest approach to 
cubism. 

Now advertising photography has re¬ 
covered from its growing pains. It has 
reached maturity and become, anachronistic- 
aliy, a functionsLl art. 

In its present stage ol development it 
prefers the naturalistic treatment with an 
interesting approach. The photograph looks 




ADVERTISING PHOTOGRAPHY 


1 


like its original, but careful choice of angle 
and subtle lighting draw attention to certain 
attributes. Action pictures are particularly 
popular because they do hold the mirror up 
to life, but not all outdoor photographs are 
taken in the wide open spaces. There is 
more sand in the studios of London than on 
the beaches at Brighton* 

The Amateur in Advertising Photo¬ 
graphy, The photographer in advertising 
is no longer content merely to produce a 
pretty or a striking picture. His photograph 
now presents some quality or purpose of the 
product. It is in his failure to grasp tliis 
essential functionalism that the amateur 
photographer essaying an entry into the 
advertising field usually falls down. 

It is a cold, hard fact that the amateur 
has no rightful place in advertising photo¬ 
graphy. Very rarely indeed is an advertising 
photograph the spontaneous thing that it 
seems. First of ah it is part of a carefully 
built up advertising plan, a campaign that 
does not admit the intrusion of casual sna^ 


shots, however good — for the thread of 
continuity must not be broken. Then each 
photograph in a campaign is designed to do 
one particular job, to appeal to a particular 
emotion or break do^vn an angle of resistance. 
It has been designed by the advertiser in 
collaboration with the photographer after 
hours of work, and only the photographer's 
skiO makes it look as spontaneous as Brother 
BilLs snapshot at the fair. 

Occasionally an amateur does get a picture 
good enough to justify an alteration of plan. 
An action snapshot, perhaps, or somebody 
using a product in circumstances sufficiently 
unusual to get attention. Views, children, 
quaint characters and animals may provide 
pictures that can be tied in with advertising. 
An almost classic example was the amateur 
photograph of a child and a Southern 
Railway engine driver. 

If you think you have a picture an 
advertiser will buy, send it to the advertising 
manager of the company at the address 
given in his advertisement. Say how much 



THi PUBLICITY STUDIO In modcirn publicity phoia^raphy eUborate iau art often constructed In the scudio in 
order Co obtain accuracy and authenticity In the With a welKequipped atudio the cameraman is well capable of 

producini bi^-scale acents of the most cony^ndug nature. Here a car a posed In front of a petrol station 

Photo Sun. ltd. 
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ah\T±jT4 th.-it ytni 
niay not taii:e a phoio^’a|>h 
of a man and dn you tLk<? 
^sithit. Always permisjiiun 
E]i wTiting fo do iho specific 
thing you want to do with n 
plintrigrAph of anybody oi hi:= 
property. 

There two UcritL ifiat ary 
wurtb study. The more im- 
portoid is the ooniLlnalion of 
piiuUigmph and art work, in 
art advertiiienieJit tlinm m:iy 
Ije a phoiofjfraph of ihc coni- 
niodity with :i dravxm back¬ 
ground or detail to create 
atiiioitphere, nr lo suggest the 
product In iiSLv ThLa iilea h;ts 
Im.™ ^ London 

photogE aplicr and an art sTudio 
w'orking in eoUaboraUoji, anti 
it is likdy tc he adopted mucft 
more widely r 

The second l^the appLi cation 
of the cMiera tu the production 
of the strip carloons wlikli 
are so suecL^sful a fnim oi 
advertising for prodiiris lang- 
ing from inaJtcd milk tn 
dtfodorizETig soap. One or s ivu 
attempts liavc been made lo 
produce the scries of lour Ejr 
six III tic pictiircs by phoco- 
grapliy, not because the draw¬ 
ings are unsaiislactory hut because f :0 many 
|]enple are using them. Actually iiohndv has 
ye I prixluced phcitogniphtr strips equal in 
cLirily to line drawHngSp but several phofo- 
gmpliLT^v arp wwktng with PlastiuinL- and 
tut p&tper iJiodcLii and figuTwi. 


nOMrSTlC PKODUCTS, Tin* TnHthKF'liirvH EbvRu. u fiv^mpll'fUa 
Tflli &hdtnt,rEph, U. ci.{»iLE 4 til KplQlciTlBn hr IfiJiiiminbr* 

dyTiiEul-c caiTimtillttPin 

fofdtofi SciPdlti SiHT. Ud. 


you want lor the picture ; if you don't know 
w'Kar to ask* rememlw that professioiiaJii gat 
anyLlung fioiii Eve shiliingn to twenty-five 
guineas^ and that most of I hem accepi a 
fiver gratcdully f{}r an ordinanr' photograph 
involving no particular expciijac or briliianre. 
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A M^W METHOD. Thl* cirTMsn porti^it i% tn ^ 

IHcial trvAtrntnc Urr Ari 4 bnillUlli ^iilhc^' lO in pri 3 ini.ty lulbjfltt 

Til IK pT«i«.Tfth)ltti Ilviri ght idwT plm n In fhm ITttT 

in 4 ll d*Urkbvd mnSm lu frtfn Jirw 4 lni 
P)l 4 T(t,. Ejiun 


Equipment and Plant. TW 

-^dvcrtLsiiif; photo^xipb^r 
ra|li<^r niiirf: irtjuipituiil tbait tht? 
l>uJtrditibL. Kc fiiuil havfv cjf 
rGiirYiiP+ a ^fwid Atudin ciuiu^ra, bul 
d fiirlil E:siiiis:ia and one fit tha 

nuniaturcs like Leic?! nr Rolli:SrtLX 
arf! estrc^mtdy Tlicsc nitil- 

iaiurc cameras arc noi only &mall 
nnd ihu5 cmiNTniorit, but ihiiy ate 
lutoEiiishLiJi^lv accurcLle once their 
mechiiiij^Tn has hwn mustered. 

Skilful fUivi4t>j>niciit ul the fiJni is 
ncjctwary lo ktep the grain fim? 
or rnhTgement“i ^vill Lht iJMr1i]:£S, 
hiiL sviili lliiS care a lo X S in. 
entargeniont, or larger, ean Im." 
prat I ically grainlriKi. 

A wide-angle Icn^ ts also nprep- 
sary. and when ]KH;si!sski[i of ii 
battery of lenses and se^'Ctal cam 
ems is possible th<* Klioiild 

be Kixec] 111 itlajidrird-sizc llluuilts 

so lhai they may be htted lo any 

u£ the ramiTOri. 

Enlargers aiid se on, ol course, 

4 ife as as tite flthnr nn 

which tlie plioLo^rupher walks. 

The larj^er piirtnl thK advert king 
photographer's aipiTaJ ts invested 
ill Ilk studio. Phis is as large as 
he can st-'t it, that il necessary a motnr-cat 
Iran Ixi [iluitngraplved there complete witli scen^ 
ery. Zie alm^ at an ci.|nippuii kifcbeTi iuid 
liailiroom, open to ihe studio, in wSuch to lake 
dotiieslic ahots. He als^i lias means of lifting 
heavy pieces of rainiLuie^ gas ctx>kcrs and 
olIilt “ prnps/' 1 liese are eillipr supplied by 
the clienl ut hired by the photoii^aplier ui so 
much fierday Irqm retail Shops. Almost any 
store wall hire oiir furniture and other xirticles 
at ahi-*ut JO per cent. ol their value 

His lighting i>fpiiptnenl is thr commercial 
phoiograplier's pride and juy. He will have 
batteries of lloaddamps and spcus, which he 
will use as the artist uses lik coloiir». WiUi 
tljem he creates high-Tights and shadows, 
laying emphasis here, ^\^thd^Ilwu^lg attentiun 
from there, N'owiiday's most of these lij^hts 
ate gas-tilled lamps, although some men still 
jirefei llie old corbun-axes and whitewTudicd 
umbrella reflectors. 

Uark-rcKJin!^ are arranged lor the speedy 
prfKlucugn of prints, for the advcnislti^ man 


liiis Lio long time such as the portrait man 
iisiiHtlty enjoj’s. It is c^sentirih thcrefnir. 
lor the diiik rourri Lu In: efhcieiiLly and 
thoroughly organ iied and properly stockefl. 
tinier cfiieitiiicy h mainmined^ profiis can 
dribble away wish damaged negaii^res and 
paper, spilt developer and spotted rhemicEils. 
Teiiiperaiuic lia^ to be wutched and regu 
Sated most carefully. 

Aif plates may' lie exposed in cameras uiidei^ 
vinying conditions, development is not as 
aiitnmatic as with jx>rrrair.s taken with the 
same 1 ighu, k-iis aud shu L ter :^|.ieL-iL Tlie dark- 
roi'im operator must therelore ho an 

PliliEs are nsu^Lly retjuired black and w^iiLe 
on glossy paper so thrkt aU the detail is 
revealed. The ad verts ssmg photo^frapher 
rarely uses fancy hnislEcs lyi tinted pa}.iers. 
heranse he remembers ihe factor w'hicls msist 
never be fnrgnttcn;, that adveriismg photo- 
graphs are id ways reproduced as a Mines a I 
dots, minure and i^'aryjtig in sixeorhi depth el 
colour. and not ns a c:onLinnnu.H tone. 
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AERIAL PHOTOGRAPHY: ITS PRACTICE AND SCOPE 

F. L WiJfs, fJtJJL 

The qf the teropline ind the amcra, whrdi wm brought w a pnnicil 

itage marc than twenty years ago, hai nimv reatheij a hl^h state af devtlDpment. ic«p by 
leap eha usa of aerial ar air photewrmphy ha; been e^ttendid, and today (t Is recoirlzad 
a; a valuable iclenoe. Here che iuD|acc k rally dLttu^d In ati luthorltaslva manner, and 
notes are Included on atnaicur asrlit photography 
S«# tflEo 


A i-:iiTAr nr air pholojjripbv in a 
coniparativcly short time, groi^^Ti tn 
be boll I an indiiRtry nnd an art. 
J^n»m Kfing purely pari of lUc equiiirntrol of 
tile aJr camera ha 5 bi^nf>Tne a mosi w^lu- 
mslmmeiit m coninx^rci; mill rideiicea 
Tlic air pUot and air photo^grapher, working 
lo^cther with niodcEiie highly efficiKni 
rniidiixtesH ran m;ike photographs for a 
variety of purpciSie:i, For llie siirv^eynr they 
can produce in a sliorr space of tune a com- 
pleie phologruphic map, for rhe prospector 
they r?iji givf valuable inforiiiattoii coii- 
cemini^ uiidiurlciL territory^ and lor the 
archaenjogbit they can produce plioLugrapliic 
proofs and clues uf hidden mites oi past ajijes. 
In forestry, town plainpublicity, and a 
great [Tiiiny branches of civil engineeringn 
aerial photography now piayi* a bii’ j>aTt. 
The Hying photographer, armed with a new 
teclinique ajid wilJi iDeali and ev^r-increasing 
w’njjp, ha«. rnme into hi> own, 

PcfrujfcajTTos from the Air 

i here are two lypcs of air photo^maph^ i 
ihe obiii|ue atid the venlcal. The oblique air 
view is taken by holding rtu' camera in ihc 
liikncb or in n mounting, at an angle t)f from 
40lo 60'' to the hnrir^mtaf: ihus a pietonal 
|>,mnraniir hird's eye view is obiained. This 
Uinn of air phoiogr.^ph 1$ kni:iwn to the 
man in Elie street ils he sees it every' day in 
lib Jiempa^ier. It iliustrales a typical or 
pictomi i?;uh]r!rt in a coinprtihen.'jve and 
iinderstandftblL: manner. 

In map]iing Irom the air special camera^ 
are used, ajid I he pifot of Uic aircrafl 
has to rty his craft in a speeia] and very 
accurate muimpr. In Great Britain the 
t^iera in general luie is the WilliaJiison 
' liagle,*' T( is also employed abroad in 
many countries, Thi? infitroment is con¬ 
structed entirely of meUtl and takes pictures 
mca=iTjriog SJ x bi in. It is dc:signeri to 


occomniudttle a supply of film sufficient for 
making a large nuiiiljcr of expasures watbout 
reloading. The film is ettnied in a nuigazinp 
and, Kccarding to the Tvpoj iroin too to ^00 
photographs cun be made without inter- 
ruptiem, 

For mapping piirpose$ the camera is 
installed in the ^icroplaut: with the Jen:^ facing 
downwards, so that vertied pholograph$ are 
□brained, 1he various operations eiitailed 
in taking the phoiof^aplis. iiudj a>5 settiJig 
the shutter and winding the film, arc inter- 
coniiL^tcd and interlocked in a gearbox so 
I hat hicorreci nmnipEilation j& climin^tted, 

Meons of Operct?o/i 

The camera can lie operated either 
manually or by iticcliaiiical nr electrical 
controls, Wlien operatic by mechanical 
means^ a small wLudiiuIl, fitted to the side 
of the aeroplane, drives the eujiiera gearing 
through a flexible shaft, and a Bowden 
control nctTiate$ the shuLter for individuiil 
exposures iiitd auiomnrically re-ciigagei; the 
gear hir reset tin^? tfle camera. 

When the eamera is electrteally controlled 
a small 12 -voU iiuUor is installed, Thi^i 
molOii h linked tip to the camera gearing by 
a fle.vible drive, a protective mea,^ure a 
friction dutch is incol4HJ^Ellt^d whkii limn^^ 
mits the drive under normal conditions, but 
sli|j5 in the event of anv mechEUiital break- 
flown, 

Sp^ctoi louvre Shutter 

The shiiiter fiLiccI 10 the *" camer.! 

15 of ik sjierial louvre type. Ti consists of a 
nnmhiET of thin metid strips whfeli are 
i^S^mbled after lliv fashion of a Venetian 
hlmd- All die strips or slats on une #ide uf 
the cfmtne of tht: shutter art? ruade to futare 
on their pivens in p elodewiH^ direct ion, and 
Lliu T^ainder turn m an anli-clDrkwisc 
direction tinifl they he in a plane paiallet 
with the optical axis of the liuis. 






AERIAL PHOTOGRAPHY 


It vviVi Im! tliut wIil'ii tin- hIiuUci is 

Utete ijrc strips oj rni^tni! 

txrt\v 4 f£m the len^i *11111 the iirui^e , it ntiiy l>t: 

ttipii^ht thill ihU wpuld dc-tract froitv tiu" 

phnto^aphic resiilL lint ,s?i the sire 

" cdj^c-cpil " tills is not the case, atid ene o( 
the principal rfiasrin^s inr iif^inf: thi?; hirni of 
sliuUer is iliut U piuvklcs an e^cn niuiiiin- 
:uton wer the whole nepativo. Another 
adsarilage is that tla’ vvliute aieu uf the lens 
i5 hneovered simtiltprteoiisly, so po^voniin^t 
distcirtiou of llie 

Tlie him mazarine ri>nsi!tt.s nl' t.wf» ahimin- 
iiiTTi ca£titi;^s xvhicli are hickt^ ttijL'elhOr hv 
u tliTiinhwrew. I’he him 1*4 E'lnried un metal 
sfKiols wLtcli have a luadini' vapacllv of j:Ij5 
hret. I he unit fits on the Ixtck of the canicra 
k>ixly> and it is tUied ^vitli a dial coiiiuei nnU 
.1 film action indicator : ewi< wheels are u^?f! 
which pro^'kLe means fur wbilling die flltn 
during the hiLiding ywoeess and ftlsci resettini^ 
die counter^ 

I he camera is uiotinted in the aircrafi ou 
l>eitrer& which arc fitted with fine adjustiiitnty 
fur levelling, aiid the iustrninent e.in aku 
lx: roraTcrl fo correct lor firift I'u ensure 
alvsr^lnle i^teiidincss, felt uiul mblMcr wiishers 


arc incerpoTatef! in die moimlmg uo that 
higil.*freqiieney \’ibniduiis aie diiinjRid out. 
Cannetlcd 10 The camera by electric leads 
is a iiTiil known as the cimtml box. l"his br 
usually fitlctl in die ubserverk cc«:kpil und 
it gives complete coTUml of thr operafinn nf 
the camum wlturceeJ il may be fixed in Llic 
iisachine, .^loreover. various dials provide 
the ripTiLtor ^vith iiiiiiii!;diiUc iidormatitii] 
legarding the mimber of exposures made and 
the nrfLial moment when the Iiist plif^tii^raph 
was I a ken In one comer of the ct>mrcil hc>v 

]ianc] there is a green window wliieh is auto- 
inatieally ilinminiited only when the shutter 
if. being set. lit aiiotlicr cunier there is a red 
^v^l:ldow\ and this lights up live seconds before 
an i!X|X}siire is alxmt ut be made : flLH|X)S4^fi 
nctir these two lights are a diaJ and |™mer 
which control the niiTuher nf spcomLs fx^tween 
the ex|»otiures. This indiculor Is connected 
with a bmp fitted in the pilot’s cockpit, ond 
this serviSi to gh'C Lhe pilot fue betojiik' 
warning that a photograph is al^out to thp 
tuken. He k thus able lu steady his imiehine 
ai the moment the ex|Xisure is being madc- 
BuiJl into the camem itsicif are inHErmncnrs 
whidi indicate the lieighi of the UTadiinc 



OlFFEXiMCi BETWEEN OBLIQUE AND VIHTICAI- tivi kiiusi 
pS^lairiipK. Sux En i^i vhtiidI irlm-^ ffilf hf)i JdfiiiEiiy di miarfl dlRI-rylL Sihuda 
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when the pholoj^ph is mide, ihc Imie ai th(^ 
i^Nposure lo the nearest second ; i^cordui^j 
lubkt fur misrdlanimn^i data, the serial 
niiml>pr of each plioto^taph, and t\w lateral 
and luii;|^fLudfnal level1 hese lire uU aula- 
maticatlv recorded qn the margin of the film 
on eucli expuiaure. 

Lens, Filter and Fifm* The linest t> pc 
of lens, speeiaJly clesij^ed lor air |iliolo- 
Jlfniljhy, is used. 

Kilters of varying cnlour and density are 
fitted to the lens, and cul out aeml lia^c 
(water vapour in suspension), llioy are used 
in conjimcrinn xvith panciuotnatic him, and 
thus provide u faithful monochfoniatic 
rendering of the various colours of the 
earth's surface. 

Wlien an nir suney iiS beirig carried out 
the pilot Hies his aircraft ai a pte-afninged 


height md a fixed :^pctcL 
I he height, of course, 
determines the scale of 
ihe photugraphs, and the 
speed nnist be constant 
in order that each suc¬ 
cessive exposure may re¬ 
cord the area of t he ground 
witli a set degicu uf over¬ 
lapping, The aeroplane 
priK-eeds over Lliesitc under 
sEurvey In parallel Uncs and 
as it flies the camera Ls 
set in action, rhe pLoto 
graphs taken in seqTjence 
overlap each other in a for- 
mird direction by approxi- 
matclv tJo per cent., nnri 
each lino of photographs 
overkpii the adjqtniiig tine 
latcmljy by aume jo pter 
cent. 

In order tliat the photq- 
ttiiK made ate of 
uniform scale the pilut 
must give i lie hdles: atten- 
tian to the handling of the 
mad line. The amount of 
Lilt millet not c.vcccd two 
degrees, atid in a like man- 
ntr only a veri,- srnall varia^ 
Hof] in height during the 
o|xrration!=L is pvrmksible. 
or rauEt:]i H'LII necur, 

has hevii said, the 
height at which the survey aeroplane flies and 
the focal length of ilic camera's lens rontrol 
the scale of the photographti taken: they also 
guyem the area of the ground covered. Kor 
this reason v.^rious typea of lens are used 
oil the " Eagle. 

J'he scale used in maps is known as the 
Representative Fraction. I of a scale ol 
I inch to 1 miJe this frac tloii is i 63,560* which 
means that x incJi on the map is the equivalent 
of 65,360 inches on tiic actual ground. When 
Orilnance Survey -sheets of 1/2,500 scale 
are being revised by air photof^upliy. it is 
usual to make the photogi aplis viith a scale 
of r/5,o(Kj and aftirw'ards cnEaigc them to 
the Ordnance jEcate, The production of 
photographs of Lliis scaJe entails the use 
of a 2oTnc!i lens and hying at a height of 
. Clear atmosphere and good weather 
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conditions are naturally essential to the air 
surveyor; there must be no. clouds in the 
vicinity of the operations, for not only 
would these obliterate the landscape, but 
their shadows would appear in the photo¬ 
graphs and make interpretation difiacult. 

As soon as their day's work has l^een 
completed by the flying personnel the films 
are taken from the magazines and developed. 
Contact prints are then made and roughly 
laid together so that a check is obtained to 
see that the area has been properly covered. 
The photographs so produced will not be 
ready-made plans, for there will be variations 
of scale due to varying ground contour, 
and small discrepancies due to slight tilts 
that %vin have occurred while the exposures 
were made. 

Tliese imperfections are 
removed later by means 
of a special enlarger by 
which photographic prints 
are prepared to any 
desired scale. 

This work can be carried 
out by a number of 
methods. One is to select 
on the negative and cor¬ 
responding Ordnance sheet 
four or more ground-level 
l>oiiits \dsible on both, and 
to pin-prick them through 
the negative. The film 
negative is placed in the 
apparatus and the image 
is enhu-ged and projected 
at the required scale of the 
standard 25-inch Ordnance 
plan. This projection is 
focussed on to the corre- 
sfKinding Ordnance sheet, 
which is fixed to a plan 
table. The table is tilted 
and the sheet is moved on 
it until the pin-points on 
both the image and the 
sheet coincide. With the 
scale corrected and the 
“ tilt '' thus rectified, the 
photographic paper is put 
into position and prints 
are made. In vertical 
photographs a true plan 
of the area is provided 


only when the ground is p>erfectly flat, and 
photographs of undulating country are 
bound to contain variations of scale, of course, 
because the scale applies to one contour only, 
as will be readily understood. 

These scaled photographs may be joined 
together to form a complete photographic 
map, and, as such, prove a valuable supple¬ 
ment to the line map. The mosaic map 
should be considered as a picture plan of 
the areas. 

Only training and experience give accurate 
interpretation of air photographs. Buildings 
are distinguishable from similarly shaped 
patches by the shadows, and roads, rail¬ 
ways, footpaths, hedges, etc., are easily 
identified. Knowledge of photographic 


PHOTO LARGE-SCALE PLAN. A vcrcical phoc^erapK taken with i 
Wilhamion Easle carntrt from an aeroprane over pin of TatLenham, London. 

Such photofraphi are used !n preparing plani 
Photo. Aerofitms. Ltd 


■53 







aerial photography 


1 . 



WOPILD'3 t-ARGEfiT AIR Tfiii Fj|Lr<;l|jld 

Mtrhi cRn f|h«e4|;ne[^ Kiiftri 4nk|«4 it 

fraf»|] if\ ilclEudi: Cft nin* lin^vl^ind wilnm 

flii^trkCxJr^'^HFulfil Th* diliinmi i^ir^n limr Ehi; 

piEnv print! mrm Ii4d dawn 
CmufV^-tf, rfifT 4 df Ctfmcrc 

colour ^'uluus intpurtLint in ihi\t ii a.^si!^t£ 
imr* Ui rliffor^ntikit^ tlic EiumcrtiLs> g murid 
tc.\uiTifi^ ,inil whijit liicy rcpruiicnL. Thi^ 
inkTjjrt-tJitjon niad<^ The mon? accurate by 

tlic Li.st B>f tlso ylcrctjflscopc, and this i?c a 

dcvelfrjimcrjT wlhcli has imderf^nijc conakk:f- 
ablu atlviinCL- in rcceiiE yciLre. 

Tiie t)o per reiu. (onvartl ovcrltt|j of eucli 
photu;^ra{ill meiitiuiiccl earlier proiided in 
ordi T thar every pfkfnt ou the surfiicf of tlir 
ground api^e^uii on aL l«mt two photographs. 
iiTifl *ij may he studied in Its three diinL-iDfiun.^ 
with LJie aid of a t«rtTt'twfopt‘. I'^he gmund 
hi\^ the ap^^earanee of a solid inudeh and the 
i]liduEat 10X121. tri.'es and huiklings are all 
seen with fascinatm^ icalisni. One method 
ol revisirijt cxiaiinit i. j^lans is to trace 
troni The seated enhtEgaiiviU^i the nuihne^ oi 
new buildini;^, rnark, (ences. eic„ with Llic 
aid of a steel SlyJu. cartioii (j^i^ier anil tracing 
|o|H:r laid under tlie photrigrttpln 

Mver\’ detail is hisl examined in the 
sierccMcojx: be (ore tracing. Tlie t racing is 
hud on die plaiip after I lie out-of-iitTO deiai! 
Iia.s iKJcn ^ind the new work is iniced 

and fair-drawn on ific map. 

By mapping one means the ounstruction 
of topographic ami cadustnd maps. 


1 hese are coniLracted from air phoicigraphs 
oil audi widely djfferLug scaJci as i/25u,otMj 
and I r.ooOp lieuL’e it will he realized what a 
large scoik? is covered by ii so-cailed “ aerial 
survey." As well .is providing material for 
the ^a^Oi^^apher, data sire available to the 
experts in preprfng geo logical, soil lauLsiry 
and i'll her types of veonomic siirvevs. 

If a pair of vertical phologrLtjjhs with ilir 
Thi jier cent, overlap are examined in a 
precisian i^tereoscopc. the contour can be 
dmw'n on the photograph^Vhell set in the 
insLniment I he lieighta, hollow.s and slopes 
of the ground are seen in relief, and their 
chanirter can tie [ndged. 

J he British Barr and Stroud to|Higraphical 
[Tsstniments are used fnr comouring in tins 
and other countries. They 
fuavjdc a met hod, siifh- 
cientEy accurate, wbicEi 
inv'olve^ only a small 
IHjrtion of the cost of 
the elaboruli; autom.itic 
machine plotting methods 
insed by other canntries. 

By print irig in rumplementary colotiRi one 
over the other the steteoscupic overlapping 
portion uf air photographs covering the same 
ground and observing thruiiKh colour .spec¬ 
tacles i&upplied fnr the piiqwise [wit 11 red Tilter 
in front of the left eye), an Impression of 
a udl-deriiied pia.'^ttr modeJ of the ground 
wifi fH? seen. 

A similar methoii IS iise<l in the Xeiss- 
Aerotopograph lUid other pint ring maduDes. 
TI]c two ima^jes arc projected together 
and fliTtbli aitemately OTI a screen. 
The images are (;b&eived through Hker 
Speclucliri and the rnnfonr line for any 
height is traced, as by moving the ?crecn up 
or down the height is changed _so as to 
correspond w\\h tliv vurion.*? features of the 
niodcL 

Hulti-Lons Cameras. In ah Tuuncfies nf 
air pbatfigrapiiic work the rthted States 
has ahvay.-i i^tmwm .i verir' progrtsssive on r look, 
aiul American vi|uipment .md technique are 
of ii t]ii:li order 1’lie inimen.se si?:e t^f the 
territory m Canada and the U.S..A. and tfie 
favuiirable :umosphi:ric conditions have con¬ 
tributed towards the advaticumenr of air 
sun ey in that continent w'hich OlTvrs so wide 
.1 sco|x^ tor the science. The same remarks 
apply also tu AiLslnlia and Srmth Africa, 
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One of the most remarkable air cameras so 
far devised is the American Fairchild single 
unit instrument. This camera consists of 
three main sections. These comprise a him 
magazine, a body fitted with nine vertical 
/4 lenses, and an assembly of eight 
astronomical stainless steel mirrors. 

The film used is no less than 23 inches wide 
and is 200 feet long, sufficient for a hundred 
exposures. The lenses are arranged witli 
one in the centre and the remainder 
are distributed round the sides. The 
mirrors, which are surface-plated with 
evaporated aluminium, are disposed at an 
angle, and their purpose is to increase the 
coverage of the eight side lenses. As will be 
gathered, the object of this elaborate camera 
is to make possible the photographing of a 
large area at one e.xposure. and it is said that 
a single photograph will take in 600 square 
miles from an altitude of 30,000 feet. 

The multiple-lens camera developed in 
this countr>^ is known as the Barr and 
Stroud j-lens camera. Tliis camera covers 
an angular held across the flats of 120“ by 
the use of one vertical central lens and six 
lenses placed symmetrically round the centre 
working through prisms which deflect tlie 
optical axis obliquely through 45** and 
produce oblique pictures. The lenses are 
Ross Xpres /4 of 53-mm. focal length. The 
lens fitting is attached to a Williamson 
“ Eagle ” Type III camera, and the resulting 
negative image, consisting of 
seven sections, is produced 
on a standard roll of film 
inches wide, and up to 
125 exposures are taken with 
one magazine load. Printing is 
carried out in a special rectify¬ 
ing enlarger, when the six 
oblique pictures are rectified 
simultaneously to the plane of 
the central vertical image. 

From. say. 15,000 feet, n 
covers nearly 100 square miles 
at a scale of about 1/70,000. 

Lens manufacturers at home 
and abroad have now developed 
very wide angle lenses to covei 
by a single lens an angular 
view ol about The \\ide- 

angle lens camera is thus much 
simpler in construction than a 


multi-lens camera, and the cost is 
reduced. These types of camera are used 
for reconnaissance purposes and the produc¬ 
tion of medium- and small-.scale maps of 
undeveloped country. In air survey work 
the oblique photograph as well as the \^ertical 
t\q)e are extensively used. Where a rapid 
reconnaissance is required the former is 
particularly valuable, especially for plotting 
maps of small scale. 

The oblique photograph can also be used 
for recording the extent of areas that become 
flooded where rivers overrlow, .Another use 
of oblique air %dews is found in providing 
municipal councils and committees with 
graphic illustrations of territories under¬ 
going building extensions, and so forth. 
.4 record of the progress of public works 
construction at regular intervals is possible 
by such means, and town planning reports 
are now frequently illustrated entirely by a 
series of oblique aerial photographs. 

Earthworks from the Air, One oi the 
most fascinating spheres of air photography 
is in connexion with archaeological research. 
As long ago as r8qi attempts were made in 
India to take photographs from a free 
balloon for this purpose, and in 1906 an 
archaeological air photograph was taken of 
Stonehenge, also from a balloon. These 
early efforts, however, were merely exj^ert- 
ments, and it was not until after the Great 
War that the air photographer and the 



ClHCLES IN THE GRASS, fluf lor »rtal many incient. jites 

lie hidden in thU photograph of Bridge Meadow, fie&r Old Lakenhim. 
Norfolk, the dark rinfi Indicate ait earthwork not visible on the ground 
By permission of the Air Courtcrf,-Crown Cpp>^r^^h: 


55 




AERfAL PHOTOGRAPHY 


archaeologist cc^operatcd siilhciently to secure 

Tcully ^atrikifi;^ tei§uU». 

Oblique and vertical photoprapEi^ token 
at the coned liuigbL uiid under the right 
conditions reveal an astonishin,^ number of 
featurcH to tlie esprirt arcliaeologiFiL De¬ 
stroyed earthworks as, for example, ditelic^ 
and ramparts—can hu fldccted and traced 
g\'er an entire site. 

Sometimes the air camera reveals some- 
lliiiij^ that has ne^^er bee-n notivcil bofore. 
As an example there Ls the l^rid^ Meadow, 
Old LiikntiliiiJiip Norfolk [sfr ]>reviuLLs ps^e]^ 
An air photoglyph showed the existence of 
an anciniit varLhvvork which was inrlicated 
by Wij dark green grass rings on th tied 
against the lighter coloured grnw. There 
is the further case of the Trtuidlc, a 

r.eltic city on. the 
famous IilH Lliat Uina 
near Croodwood 
racLcour^'. With¬ 
in the prehisiuric 
circnlar earth¬ 
work, which has 
long been on 


aitraciion tor archaeoJoglsts, ilterc exists 
a ring much older than the outer ram- 
pait, and it Wets the air camera that led 
to its discovery. Excavations were carried 
oul aflcr ihe phoiogniph had lieen studied* 
and it became clear thnl the ting wiis 
a I'cmuaiit of the Stone Age* marking 
an encampment that onev »tuod on the 
site about h.c. 

Ancient burial niuund^p marked by a dark, 
dmdar band, sites of hill-top eaiiipSi* 
Roman ^illds and i«jmetimeR complete \ul- 
lages }i:m all been detected by die aorial 
camera, 

Tn making photographs for ibis work much 
care Iisls to be exercised in choosing the liiiit 
when the exposures are mode* Earthworks 
that arc ijuite complete, for exanipli:, niitould 
be pliotOgTuphed cither very' early m the day 
or very- late :\t a time vi-hcu the aun is low. 
Un the other hand, clcL^troved oarthivurks 
show up liest in a strong light. The ideal 
conditions hivulve a clear atmosphere ami a 
clmidlew sky. Ilic ccriect iiliitiirie varies, 
naturally, according to the sl/^e of tbo 
subject io be photograyihed : photographs ol 



CoriEJiJE? prifir at 4-rir- 
liried 








AEfllAL PHOTOGRAPHY 



" fTie rJiTPei 


iargu sites sire geiiemlly made wilU I he uir- 
crsitktlyinjTrttabqiU 5,000 feet, but in the case 
of smjill sitCL? the height would bu mueLi leys. 
Wonders of Infra-Red, Probably the 
mof 5 ^t spectaculAT advance in aerial photo¬ 
graphy ba.^ been Iel tlit ]>ri>dueLion of lottj;;- 
d[stance pictures laken by means of infm-md 
emiilyiuns. Almos]jlieric haze h ufwdys a 
Si^unce q\ trouble in air photography, esper.i- 
sitly in (Ircat Britain. Even Avlieii the aLlllo^ 
sphere sipparently perfectly dear, light is 
skittered by particles of dn.st or moisture, 
so causing; obj^uraiion. which is seen by the 
eye as a btuish haze. JPenetration of this 

lia/.e by the infra-red camera is due to the 
fact that the emufsion of the Him or plate 
u.-ed Ls sensilive to red or infrst-red rays, 
these being the least scattered of the rarliv 
lions that fall on the haze. At the same tiEiie 
the supernbundaEtt light ef other colours is 
abs 4 :irbcd by a filter which "*biind=^’' the 
camera to ulLra-^'iuLet, indigo, violet and 
blue. 

In the earliL'r effort.s at infra-red phuLu- 
graphy from the air the bc-st results were 


obtained with " obliques," atieinpu at 
obtaining vertical photographs l>ring less 
successful owing to tiie fact lliui the emulsion 
required a comparatively long exposure. 
Iinpiuveincrlts in materials, however, have 
resulted iti a greater sensitivity, so that infra 
red pfintugraphy from the air now riffcr.s a 
vtty wide scope. 

In fireai Britain some wonderful pirtures 
have been obtained ftum aiiciaft Hying al 
heights in the region of 17,000 feet. Ctiesuch 
shows an iEnmerLac vista covering ibe wfioli: 
panorama of London and the coastline 
extending from Dover, lying 7=> miles di.stnnt 
from The point where ilie photograph wa^ 
taken, to r.lactrinH:>n-Sea. Another infra-red 
photograph, taken above Ptxjle Hurbiiur. 
shows the Isle of Wight, pan of the South 
coast, and the Kent coast, the farthc.nt point 
being some no miles distant p. iXi 

Even more remarkable results have been 
secured by aedsd phutographera in the 
tmited States^ tvhere infra-red have 

bcCii used Lo photograph the landscape over 
distances of more than ^oo imlcs. Wlien thr 


57 






AERIAL PHOTOGRAPHY 


siramsplitiri; baUccin" EsplOfer 11 ^"rpiirh^d » 
height of 7^-305 during an ai^irnL in 
a verticil! phulufi^nipli waslukcuaiitomjitifially 
by ttii infri-red catnen- With a.^tuxib3liijrLp 
flarity it shows tliu ground belo>v over 
iitiiiL of about 105 square miles. 

Amateur Air PhQtQgraphy 

So far this arricie has d^ah with the |xo- 
tension a| and scienLific tildes of air photo 
giuphy^ and it may be that the amateur will 
have assumed that photogruplen from the air 
arc beyond hi& sphere of aciiviiies. Rut this 
need not be the case. Given the riglil con^ 
ilitinns- pcrfiiolly satisfactory tesuJrs are 
possible when an ordinary' camera is used to 
take pictures (ram uErcraft. Assuming that 
the pholORTapher is flying in an npen-ct>ckpit 
raachinf^, he will Iihvo to obscr^^e certain 
rules. In the first place„ if the camera is 
raised dear of the cockpit and windscreen, it 
must Lnl- gras pel securely, for let it be remem' 
berod that there ift a very^ pcnvtrrful stream 
of air passing Lhc £^roplane. even when it 
in a gliding attiTiide^ or flying at its minimuin 
speed. It sliould also be kept in mind that 
the reflecung tii-pe of view-finder w imKless in 
the air, and therefore a dime l- vision finder 
should be employed. I here a 1 a certain 
amount of vibration iu an aeroplane, and 
this makes it essential that the shortest ex^ 
prwnre possible be made, otlierwiM; liiere wal] 
be a tendency 10 blur the photograph, and 
tor the .same reason the arms and barnb: 
shotiid be held clear of the machine. 

Fhew^raphs rfom AffT^ners 

The most eflecilve air pkiure 15 usually ol 
the oblique type, and the impre.ssion oi 
Ikoight and “ nyiug ts accentuated by in¬ 
cluding in tho view a small pan of the aero¬ 
plane. such uia a strut, bradng wire or the 
iTfliling edge or leading edge of the wing. 
Rin. gE cQurfie, this sliould not ovcnvhtilm 
the rest ol the picture. 

For ihf! air-lintir passenger air phGtr^ 
grapliy is sun pie. for the spaciousness of the 
cabin gives him greater freKlGm of move¬ 
ment than does the oockpiE of an open type 
light aeroplane. He is able 10 move about 
and. if necessary, stand up to secure bi.^ 
pictures, and the absence of draught facili 
Latcd lhc wIiuIe! procedure in adjusting the 
camera lor the work m hand. 


For those amateurs who wish to take up air 
photography as a hobby there are cameras 
designed Lu suit thcIr special requirements. 
An example is the Williamson " ristol " 
camera. This insttuiuoiiL is constructed 
throughout of aluminium and weighs 3 lb. 
The bofly Is built with a grip, and the shutter 
is operated by a finger trigger. This shutter 
IS the louvre ty^w, and i'l adjirstable for 
speeds from ' bulb up to i 200 sccuiuL 
Lhe standard lens ss .1 Ross Xpres 4ii 
^.^-ujch lucus with an ajKxlEiri^ of /^-5. 
and a brilliani vdew-finder is filled in a rigid 
limnel on the tfjp of lhc raEnera. The 
of the pictures is Zi X il In., atid u special 
device on the hack ot the camerii permits tlie 
use of cither plalcs, filin-ijaeks or roLI-iilm. 

Using the ' Pistei' 

111 using the Pistol " the beat method i?-' 
ro hold the camera with the right ftamh 
resting iL across Llia left arm, which is naised 
50 05 to bring the view-finder in line with ilic 
eyti, with Lhc back of Ehe insirLimenT some 
sLx inches uu^ay. A light filter caji, be usirtl 
with ad\Tmtage in con junction with pan- 
diromatic films or plates. The best Icels ajH^r- 
lure to use wiJJ depend on Light conditit>ii.>« 
and the speed of the plates or fdnis, bur when 
a flUer iR employed the full apenure f/4-5) 
ts required. The shutter speed diould never 
be less than i/ioo second, and can be 
iiicicascd to 1/200 second. 

in taking phonographs from the air the 
amateur nrnsi remember that there are 
rc'gulations iu force which delmr the use ni 
camera? ^ver certain areas. Full details of 
these regulations are obtainahJe from the 
.Air Mini5try\ Klngsw^y, Lunduii. 

Photographs from the ground of aeroplanes 
in fiiglu Ore not slriclly " air phoingraphy.’' 
hiji w'c may perhaps discus sumelhing nf 
their technique. As a rule, oi coursep in 
ohiammg a photograph of an aernplane 
in flight. whether at the take-off or the 
approach lor letiding, the camera w'ill be 
pointing 'skywards and a lens hofxl wili he 
required, aiid an exposure meter ts ex¬ 
tremely desirable ; under nurmal condition.^, 
however, the exposure will be ifZQn second 
ac rii l-'a^t paudiromatiL- films or platus 
should be tLwd, and a liglit filter will assist 
in rendering the machine tisiblt agamst 
the light backgroiuiEl of the sky. 





AGFA 


AGFA, A" fa coitiems, phcnonraphii: 
miAterial$ *"incl j^cce=«onL^ Germuii nianu^ 
fsictur^j jiFii Ibsiiidkd in Gr^ai ilriUiin hy 
A|;fa Photo, Ltd. Vurinii.s ty[i€ss o£ {!;ajni:l'Lt 
Lire listed, and id! iM'Q spOcLally dfrsigried 

for amateur use vAth compart ness and Kimpk' 
mrinipnlation ;i-s yaliL:nt features. 

The A^fa " Speedox 
of camemx coni' 
prL^ seven types of the 
coRveotioual no fl - film, 
roldini^ paiteni. The 
smallest takes ij ^ 2^ in. 
picTiirex, an^l hiis a 
substantial ribbed and 
plated metal body with 
black allied leather 
rovcrififf. The shutter 
la 13 f the Compur type 
with I to r/300 $econd, 

T- k't The kns fitted is an A^fa SoUtiar " 
anastJi^iat with an /5.0 aperture. 

There are two \new-f 3 ntli:rs, iiiie being an 
optical direct-vision finder lor taking photo 
gniphx at e^fe-k^ieh and the other is of the 
reversible bilJliatiL ivfjc, 

more elaborate Siwx^dex mudel Is the 
" Compir/* which is( fitted with 11 number 
nl rievires to make it an efliciciit camera for 
more advanced work. Tlie negative dimen¬ 
sions are iii iin, 

and swing out ^p^>oL 
holders .'ire fittexL The 
film number indica¬ 
tion window is j.irovidL-d 
with a sirring-loaded 
shut Lei r tn preveni 
fnigging w hen iiigli-spced 
f^paii films are used. 

Two typei^ of tens arc 
aval Labtc w i t h this 

camera. t)nc is of tlic 
rhree-component pattern and ilic other 

Is a four'CoinjHrncm assembly- fhe 
shutter is a Com pur {speeds i to i.-^so 
second, and T. & B.]. and delayed action 
is incosf)€irflted. View finders consisi o 1 
a reversible hrilliant rp.llex findca,, and one 
of tlie optical diicci-vision pattern. Another 
type of .Agfa Compur" camera has a 
special ultra-high'specd shutter with speed.' 
of 1 to t^oo second, and T H. 

Another of .Agfa cameras pan kill arly 
suited For tJie beginner is knuw'n os the 


Speedex Clack/* These are fitted with 
two-component tciiscs and liave built-in 
yclli>w‘ filters. swing-Otit ^jsoolhnlfler^ and 
iwo view'-findersH These cometa.s^ take roli- 
films which provide picturtss mpa.'niring 
X 2f in. .A fourfli Agfa model is of the 
simple fjox t>'pc. This has a meniscus lens 
and mkex x 5i hi. 

films. 

Among the latimt iii' 
trnductiolls of Agfa 
PholOp Ltd., is ,1 minia¬ 
ture camera, taking 22 
pictuies on sstandaril 
35-inm, fitm. This camera, 
the Karat.” e^iuipped 
vviih an Igextar lens of 
3-inch f{3cal length, work¬ 
ing at /fe,3. is a gfKid t x^ 
ample of a compaiativcJy 
low'-priced mmisiturc camera. An aufomatic 
lock oil the film wnnder prevents double 
exp<>siiTeis or accidental release of the sfiutter. 
An AntomaL sliutter gives S|>eed^ of 1/25, 
i/5tfc imd i/iou ii^eoonrl as well us T, li., 
and [in automatic picture counter is provided. 

rhe Agfa " Mo vox is a cinematograph 
camera spefially desigri^^d for the umateiir. 
h curries 100 feet of it^mm. him. 

The wcIl-knowTi Agfa films ure xnarui- 
factUKxl in fiat and in r^ifl ffarn. and as 
pucks. A iixi of rhix msiterhd is Kiveii below. 
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The following 35-mm* films for miniature 
cameras are available in lengths sufficient 
for 36 exposures and also in rolls of 15, 50 
and 80 feet : Orthochromatic-Isochrom FF 
and Isochrom F ; Panchromatic-Isopan FF* 
Isopan F andlsopan ISS. Agfa fiat films are 
manufactured in all standard sizes. 

A special Agfa film now available is the 
duplicate film which provides in one operation 
a negative from a negative or a positive from 
a positive. 

The new Agfa daylight developing tank, 
the Rondinax 60, is worthy of mention. It is 
made for roll-films x 3J or 2} x 2|, and 
only 4-5 oz. of developer are needed for a 
complete charge. With this tank even pan¬ 
chromatic film can be developed and fixed 
without need of a dark-room. The tank 
separates the film from its backing paper and 
rolls it on to a spool wth spiral grooves. 

Much work has been done by this concern 
in regard to colour photography (q.v.) and a 
new Aglacolor film process is now marketed. 

A special feature of this system is the 
freedom from grain of the image. There is 
no silver in the processed film, as the deposit 
of silver covering the dye images is finally 
removed by a mild oxidizing solution, while 
the dye image itself is practically grainless. 
The Agiacolor process can be used with 
normal apparatus and no special filters or 
lenses are required. (For fuller details see 
Colour Photography.) 

AIR-BRUSH. .\n air-bmsh Is a de\dce 
used for retouching photographs, and 
consists of a pencil-like instrument which is 
connected to a compressed-air chamber or 
pump by a flexible tube. A typical air-brush 
is the Aerograph. 

In this instrument the compressed air 
passes through a button-operated control 
valve into the body of the brush, and in 
escaping through a nozzle draws liquid 
(usually water-colour) from a small reservoir 
and ejects it in the form of spray. 

The air-brush is used very extensively 
in commercial photography for retouching 
photographs and enlargements. By its 
application unnecessary details can be 
filled in* backgrounds obliterated, high lights 
can be intensified and shadows strengthened. 

Retouching with an air-brush requires 
considerable skill* and it is advisable for the 
amateur to practise before attempting to 


treat any serious work with it. The device is 
held in a similar manner to a pen, and a 
downward pressure of the forefinger on the 
button will set it in action, the amount of 
colour ejected being increased by drawing 
the button backwards and vice versa. 

In producing graduated tints the stroke 
made with the brush should follow the direc¬ 
tion of the contours under treatment, and 
in making flat tints the colour must be 



Aera|;raph with 
button-operated 
control valve 


applied in parallel 
strokes with each 
section overlapping the 
other. The hand shonld 
be mo\ing when the 
finger-button is pressed, and the movement 
should be continued after the flow of the 
liquid has stopped, or otherwise too much 
colour will be applied at the end of the line 
that has been traced. 


To ensure proper atomization and to avoid 
coarseness of texture the air pressure, 
usually of between 20 and 40 Ib. per sq. in,, 
should be maintained as uniform as possible. 
See Retouching. 

ALBUM* A photographic album is a 
book, usually of plain leaves, specially 
designed for the collection and storage 
of photographic prints and negatives. 

The day of the cumbersome leather-bound, 
gilt-clasped and gilt-edged " family album " 
is past. The photographic album of today is 
made with a view to pictorial rather than 
genealogical interest. 

Print albums are obtainable in three 
forms ■ namely, the " slip-in," the bound 
album resembling a scrap-book, and the 
loose-leaf album. The slip-in album accom¬ 
modates a specified number of prints of one 
size behind cut-out openings in the leaves. 
It does not permit of any variation in 
the arrangement of prints upon a page, 
nor in the proportions of an individual print. 
In consequence of these limitations, the 
siip-in album is not greatly favoured by 
practical photographers. 

In fact, it is seldom ad\hsable to mount 
more tlian a single picture on each page 
of an album, on account of the inevitable 
competing interests which must ensue. 
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The bound album, besides being composed 
of a fixed number of pages, often has 
comparatively thin leaves. If photographs 
are pasted upon such thin paper, the latter 
is apt to buckle severely. Although dry- 
mounting in bound albums is possible, it 
calls for considerable skill and ingenuity, 

A good way to mount photographs in a 
hound album is by means of gummed paper 
hinges, in similar fashion to that employed 
by stamp collectors, but with stronger 
hinges. ^Another suitable method is to 

apply very 
small spots 
of fish-glue 
adhesive near 
the comers at 
the back of 
each print. 
Although the 
acid content 

A photograph aJbum should have amp^e 
bUdiO£-spaf:e to allow for subsequent 
expansion 

of such adhesives is reputed 
to affect the sih'er image of 
photographs, the \vTiter has 
found no ill effects from 
employing this method even 
on the more delicate images 
of prints on daylight self- 
toning ” paper made and 
so mounted 25 years 
ago, Tliick rubber solution is a useful 
mount ant by which prints may be tacked 
into albums with satisfactory fimmess. It 
has the advantage that prints can be removed 
at any subsequent time, when all traces of 
the adhesive will disappear on rolling it off 
with a dry finger-tip. 

Never mount the print dead centre on 
the page ; a much better effect is obtained 
by placing the picture nearer the top than 
the bottom and slightly nearer the inside. 

When one's interests are fairly wide, 
it is a good idea to mount prints in a series 
of albums according to subject: architecture, 
birds, children, etc,, or even wider classifica¬ 
tions Hke '' The Charm of Kent,” ” Holiday 
Tours.” etc. Title every print and, if 
possible, add. as unobtrusively as possible, 
details of film, stop and exposure. 

The loose-leaf album is ad%'antageoiis. 
because the leaves are stiffer and, being 



removable, are more amenable to convenient 
mounting of prints upon tliem by any usual 
method. It also permits of removal or 
replacement of a leaf at any time, or com¬ 
plete rearrangement of the contents at will, 
WTiatever form of album is selected, it 
should be noted that photographs are 
thicker than most other things that are 
collected in albums, and the binding should 
allow for the ine\itable and considerable 
expansion of the leaves. A collection of 
large prints, dry-mounted in pairs back-to- 
back. and trimmed to size after mounting, 
will form a very handsome volume if 
creased and punched loose-leaf fashion. 

Albums for film negatives, their leaves 
composed of tissue envelopes, are familiar 
details of commercial supply, Filing 

Systems for Negatives, 

ALOIS. Aldis photographic lenses are of 
British manufacture, and arc incorporated 
in a large number of cameras 
marketed today. 

The firm of Aldis Brothers, 
Ltd,, produces lenses for 
folding hand cameras, reflex 
cameras, and studio and 
enlarging apparatus; and it 
is also responsible for the 
Aldis epidiascope. 


Home-cuc album leaves can be neatlj^ 
scored, for foldins wichouc crack!ne. wick 
a blunr slas-s^cucter 



Accurate punching of filing holes Is 
b«c done like this, wUh a cardboard 
template 


The lenses 
known as the 
Series II A 
/6'3 are spec¬ 
ially designed 
for hand cam¬ 
eras. They are 
of short over¬ 
all length, so 
that compactness is achieved ; and in their 
design particular attention has been given 
to covering power. 

Other Aldis lenses of note are the /6 
and /7*7, which are of the astigmat type. 

This company also manufactimes lenses 
for photomicrography, the /6*5 photomicro 
lenses being outstanding examples. 

The Aldis epidiascope is an ingenious 
apparatus for making screen projections. 
It provides pictures up to g ft, 7 in, square 
or circular pictures of 13 ft. 10 in, diameter. 
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ALPINE photography 


ALPINi PHOTOGRAPHY ABOVE THE SNOWLINE 

OonoM McLeish 


Qrtiz &pp»nijnJttAt m op^n lo Ehe photdjtrapher who travels Alpine 

ercv^isiA, nky and p^rioramii EDonic witNrn nn|e Qif eye mif a/nera leru. 
In xhU an;kfe an e?<pe^rT of wor[d^'Widii Fime \n Alpine phnta^raphy provide most 
^luablfr infarmatlon few thcuMi who coniempbtn ihl? branch pf the arc 

nlvo Mpcmdrinccrjipf 


F ok photographic work above ihe snoiv- 
lijic the simpler the apparatus the 
better. The strength that nattindly 
foHovci oti simple tzEjnstmction b a chiei 
/iirrnr tov?iir<ls success, Mojiy wwdern 
caiiivmfi lire a mass of romplirations, loaded 
with more lUOVvniytits ilimi could bo futiud 
use for in a Lifetitne. ^uch gadgets look very 
prclty m the dealer'a window, but are 
Llioroughly useless in the Alps, ajid luereh* 
aiTord adriicional opportuntties tor error 
'Hie details of lightings cuinpoHition, ex¬ 
posure, etc., added to the labour ol on ascent, 
with perhaps a dash ol moiintatn sickness 
thrown in^ nm quite enough lo enreupy an 
ordinary' individual 

For die Toiigh-and-tumbie nf rnoimtaineer- 
ing nothiug 3^ Eiiitahln iis live bux-icnn 
camera. This type Es again En fashion, at 
least in the smaller sizes, ft has the great 
advantage tlmt the kms front always reiuoitis 
l^orall^l with the plate or fiLm. Next to it 
comes die folding variety favonrfid by press 
pbntogtaphers, where the front is hetd 
rigidly extended by four struts. In both 
types the lens is fitted in a focussing jacket 
tjignived with figures tluit indicate distances 
in yards ur feet ffiis is the ideal method of 
fucnssitig and I lie leuEt likely Lo get. out ul 
order. 

A 60X ferm Ccunero Best 

Tlic camera tliat has accompanied nic in 
many Alpine seasons is u simple? box form 
of niy own make, having the lens deeply 
ri^:e 5 $edt fitted with large hrilUant vieiv- 
fiiLilra-.-j and carrying 5 X 4 in pJates in diuk 
slides. 

On one uccasimi it escaped me and leh 
soiiiL- three hundred feci down the MatLcr- 
hom. It was afterwoidi dh^covered in a 
henp of rock d^rls. The tvtck had iMMun 
wrenched off, iuid ibE wuuden lens hood 
gnashed hui fhe \tm itself was undamaged 


andp still more wondcrfiil, not a plate wub 
broken. The camera had resisted like a 
solid block, and in a few niiiiutes was in 
use again. 

Il would be easy to imagine the con¬ 
dition of a reflex camera with its delicately 
pulsed niirror after such tneatment, or one 
of the usual beUuW's type^ with its liglitly 
stayed, improiecfod lens I rout. 

The only movement that the Alpine worker 
may find u?^fuJ is the rising Iioot 1 but even 
tliLn can f.>e nmitted if negatives are intended 
for eiilargcrncnt. Distort icn due to tilting 
the camera upwards can aJwavs be rectified. 

Aperture und Fncol length 

An ano^Tigmat with an apcltUTt^ ol /b,3 
will cover all neetls for snow, ice and rock 
subjects where sloppung duwii Lh the rule, 
blit a [ens i5 useful lor pictures In 

the coinparatively <hirk fortis^t region. The 
fewer separate glosses lu the lens the bettiir , 
a cejnented doublet is thus preferable, A 
(cos with four reflecting jqirfacr-S %vi]l \ield a 
hrfghter image Ihon one wltti slXh and much 
brighter rhon one with eight. 

The focal length should be SlX le.ost equal 
TO the diagonal of the plate or fdiii; a loiiget 
focus Ls somrrimes ad%'isable Ltut with The 
smaU-sixe Canieras tlial ore ninv fiL^hi unable 
subf!eqnent enlaq^emem is almost essential 
to pioduee witisfacioiy' picture In w doing 
it is always po^iblc to cukrKC only the most 
attractive section of a n+^gative. This will 
give exactly the sunc result os if a longer 
fexELH tens was used in the first place. 'Hje 
recent iiitruduetiun nf fine grain emulsions 
and developers is a great help in this direc- 
lioii. They allow of etidonom enlargement 
of iiegativcsj, and the making nt pictures 
«"arcely to be dislinguldied from enntart 
pnntsL 

Alpine lauiL%H[M!a differ from all others 
m the sense that more li^ht com-ef from 
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I ^ J'* ^ mgynuiin*?! CyitJtn & way up « thm iy<il|«fa| 

jud ]tLl4o*^l fflll4ij «[1 thK WIRnwEd inHw and ir 4 h4^4- bfl#fi finpTr Ai •Kpliktiiif hn ihi ifln. 4 Icrn hig-dl <» tiptBurr 

wliBE Evhini fihpcAxno-lH <>F tfllt l.kMf WIJI* IS th* ^vI»l lidkitJan Irani ihc ipow. l£l S^d ilcy, 

Fb£ba. Doniarjf IriiJi 


winlit $now and ice than irom the >kv iibelL 
The iiLglt^c:* ta shield the len$ from this 
Intense radiation i±r lar^d)' Rirp^nnible for 
the general |x>or quality ot mountain pEc- 
turcs, A leiis lioi>d is ihcreJfun! pjiseTituil- 
rt ^hniild be getieroiis in length, wUJj n 
rccLangnJur {>|>ening oi sucEi ^ha^ie and size 
as TO citt otf all light except that wlisch the 
Eens actually requires to cfivcr ihe j>late or 
Mlm. !Modem throw a w'idc area nf 

illmninutitm, anti masses of superfluous light 
scattered atu^ut a caiiiimi in tenor xeill 
inevitai^ly prmlure fog id sliadoivs and I lull 
lOjics- This consideration wniild appear 
fib\'ioiii5. bi\t 1 have often scuti workers 
at Lem pi dilTiciilt snow subjects WHlh a lens 
wholly unprotected. 

A poller blind sluitUir ia* more elhdeni 
tiuiji tine nf the between lens lyi:»e. Iiul 
the advmuugc It. ni^gliglblc in Alpine work. 
All shmrers. however, are apt to behave 
eiratlcaliy iu cslrume coltl and should be 
bo lore each ex posut e. 

On one occa.<!itni, when I on die 

summil of ttie Col d'Herena ai nunnse in a 
temperature lar below freezing, my shutter 
iSTruck work ahugt-tlier until set ai a IMOo 
mid dion mnv^c^i sluggish^" aeroHi the lens. 


A tri peril 15 not a necessity in Alpine 
pliologruphy. Ifis apt to prove an awkward 
companiiiii to u cliinlKr w'heni spreadeai^Ied 
on u ruck kice. and might sliirt a falL 

On <M:casion the campbra can be rested on 
the head of the fce ast; tliis is a great aid 
10 steacJiiitMtf. But ahnve the siibw line tti*+ 
photographer I& seivcd with a supembiind- 
ance of light. Even when employing rohuir 
filter^ that redneu the light four tunes, 
expusiirei^ ane still in fractions of a second. 

Hut here ii word of warning i& neetissaryr 
The climher, after Cmy mcfv'emont* should 
alloiv a fniv minute.fi to elap^ie before making 
an exp<i$iire. I-fe may he sound enough in 
whid and limb, hut after atrenunus exertion 
in rarefied air he cannot prr-vem his heart 
from bcaLing mauy times above nomiEd. 
Tliffle vibrations will inevitably regis- 
terixl in thp picture. It is this and not the 
absence of n tripcrfi that imconnts tor so 
many blurred mouivtain photogni|jh«. In 
die Al|ft, as elsewhere, 'Vhaste is ul rhe 
ilcvil." 

Ujilia.5 the worker Indulges in after-treat¬ 
ment of his utgativps, he w ill probably prefer 
roll-rilms to plates. In additmu tn Itghtnesx, 
they luivi: the great adv-antage of almlishi'E^ 
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ihc mihCty of pMe changing, which is at its 
wnf$t in an Alpine: hut alter a strenuous day 
whim thi^ next climb has cn bo ikl 

two o'clock in the moming. Tlic LytaiinV 
nf the red lamp is imi to be expressed in 
wurds usually found in the dirtionary. 

ITie beauty of Alpine laiitlscLtpcs is almost 
entirely depimticcit on form, the del irate 
shadows and half-tnnes on snow 

fields^ and the stronger details of crevasses. 
Owing tu tliL“ uoarly total ahifjenrc nf aAuwr 
there is little to be gained by the ol 
colour filters and c^rlhiv:hmmatic einulsioiis 
except, perhaps, to give a deeper tinge to 
tliu sky Bui at ten thousand feet and up 
wards the light has ftir less xriinic value titan 
at sea level In tlie takiiig cjf hundreds of 
mounlaiii Siubiects I hav'^c seldom friund 
difticuity in getting full distinction between 
SHOW and sky oil ordinary ptajtes. 

When M Use fakers 

llicro arc occasions during bad weiitlicr 
when the sky if^ palpr than u^uaJ; at such 
tiiiHis R filter tiiat incicasOS esposuro about 
twice is advisable. But unless Uiod with 


judgement hltRrs result iii ovcr-cortection of 
the sky, giving h U thunderous blackucsji 
Uiat suggesTs anything but light and sun¬ 
shine. T^ey are also apt to cut OUt delicate 
RtmusplierCp making a mnimTain fifty milts 
away look as flistinct as one near at bitnd>i 

Some ui the iiioiit striking'pictures are of 
iiubjccts taken at clow quarters™ihe fan¬ 
tastic toivcTSi and piiiiiEcliiS of ke fall^, and 
the impressive deptN ol crevasses. 

llie lummoiis shadmvs of thi:su ke massed 
partake mute ul green than blue and thus are 
rendered with greater contrast on ordinaJ^P* 
emuLsioiis. On the whole the baJauco ol 
advantage is with the non-ortho variety used 
w'ithont a filter. 

Ill the VitUeys w^here forest and vegeta¬ 
tion are iiiclndixl. coiiditiuit:* arc totally 
diifereiit. Here tJic ii$e of omulsioriP senri- 
tive to groan ;md yellow, with filters that 
inersa-w exposure up to four times, ises^scntial. 
ui order that the negative ahcmld have 
sufficient density in fuliage detiiil to print 
aliMig with dlfitant high lights, 

An bnptjrtanl element tn f^ucceas m the 
use of thickly existed plates Of filmSr In 



CURVES IN THE SHOWPICLQi. In AJpJfl* Vlfl «Ul 4 wrtWff ot inaw xftd ik^ I4 4I i«ll vyna^ 
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the photogniphy of icf? anti ??nc!vv thete i±i a 
rtinstant tcnilujicy to f 1 atiiC£-&. The intenflc 
radUtioh literally hnrnst way through a 
tliin emuli^i^>Tl^ mid re=tluce& Ught$ and 
s!iadcpv'$ to a levi^l Manufacturcni 

now ^iup] 3 ]y Lhi?se &pi;clal c^alinf^s, Great 
errors In exposure can be rectified T.vitb the 
extra density thus ubtauiahlu^ and subse- 
iiuent reduction of natives with ferro- 
cyantfH or persuIphStc will giVi; fnrtlief iiiearui 
^il dontiul. Plait?., if used. ^huiilcE of con™, 
be hark<>i'l lor Mpinp work. 

'I he vnt\^ variatiLiuH t>f Alpine b~ub]ueL^ 
make li diOkitlt to deftnite times of 
expe^ure. A panoramiir view fruni a nioiiii' 
tain top naturally reqiikes les^ titm a 5 !udy 
of crevas^ and ke fallri. and ^til) Ipjjs than 
a picture: of rtjck fi^uiiatlonsv For soniit 
snowscapes 1/35 second at /t 6 on a piatp 
fif 400 H. & D. siliouLil be abouL right. 
Towards ^aii$et and just after fun rise I 
kcijip the same Hliutter but; increase 

Lire Jeus^ aperture to /*>, 

An arfiniJineter of tlie {larktming puper 
type h useful in judging light values, but 


exposure is governed by die character of a 
snhji^t also* and here thu artinometnr ^ives 
no lidp. TIte niaxim Expi>se for tile sliEudows 
and allow the high i^jhts to look after 
thcmsclvcji does, not wtjrk ulmve the snow 
line; the high lights only must be con- 
siili^red. for details in snnw' and glacier. 

For the serious vcorkei the l^est plan is to 
Stan by making a few duplicate expostiri^, 
Olid to develop tliem in I he seelusioii uf his 
ho!ei bedroom. He will probably discover 
liLher unexpected errurs be^des that of 
faulty exposure, and the information decK^d 
will isnalilc^ him to cjirry on witii CDuthlpnce 
for the rest of his trip. 

The rnethrrfl of onryin^ the camera w 
Lmpurtajit. lu my ow-u pE aetke 05x4 in. 
camera with plates siiflident fora three day's' 
travel^ bcfuri: desueiiding to the vaJley 
[taakes a bulky packxigc. dthongh it is easliy 
ciirriEd in tiie ruiiksack. But wlmtever the 
sitie of camera, U is best in ihe rucksack^ 
where it is far less likely to be clamaged than 
if It is preeariouslv carried in ihc pocket. 
I hai-'c left fhe subjects of ii^hting and 



FEU K FAMI O KAMA- laiunli aim ehh Tnnn tMm QalrilwpljftA^ 
wu oJcKi^ ilian S irw^irfliidijf aii. AiuAdiiu* el 

fbm, I £, [/IS i 


M i hl(h ilUluiH, riKh u Lftic it ihJ* phoEafrij^i 

4M«4PUirB nuv \^* UXut^h Gifuikic«4| 
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SMAOOWtO VAl.LCt« li» (hkl iPTtprmi^ ^ £<i^nt lOiiipliiflil llw ^fa^r^siYm 

■^Aliif vT T<ui#i, rxh|lrvf IrniFi th-n -diri-ii ihufnm sP ihm -n«it itji'mJLtiflh M ^n« iWn^p ItM- iHin rapruducBd, Jurli 

inilAcJHn ir liirc^r dun u C^ifUidtritt^h pf h1|Pi-ll|hti 

OtofAfKA. tmJrM^Srl 3/iO 
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alpine photography 



PASS AND DISTANT RANGE. The humin figures teen In this wtiure. t»k*n 
■ the lummic of Fee Put. ere imparient in living relief to the plain and featureless 
, cne summ emphasise the grandeur of the distant peaks, which appear 

with 1 fiotabl't absence of hax«, due to the high altitude 
Photo. Dontjld A1£Le^sh ; JJford Manorch plate, I/2S sec., fl& 


Foreground. 


are 

sun 


composition to the last. In reality these 
have greater influence on technical and 
pictorial quality than has the nature of 
apparatus. A worker with artistic perception 
will create a series of striking pictures with 
the most primitive camera, w^hereas another 
who relies entirely on an expensive outfit, 
dnd blazes away at whatever comes before 
liis lens, will bring home little but ding>^ 
distortions not wwth examination. 

In Alpine photography the mid-day hours 
the least satisfacto^\^ The vertical 
reduces snow' and glacier undulations 
to a uniform flatness. Some of the finest 
effects' are obtained near sunset w^hen 
every prominence and peak is thrown into 
relief, w^hcn the curving snowfields show 
infinite gradations of light and shade and all 
the beauty of shadows within shadows, 
and the slanting sun gives full impressive¬ 
ness to the depths of crevasses* At sunrise 
also the valleys below are often filled with a 
sea of clouds from whidi the snow-crovvned 
mountains rise witfi extraordinary clearness. 

Such effects are naturally reserv'ed for the 
expert mountaineer who makes use of 
Alpine huts during the traverse of peaks and 
passes* He is likely to secure a much finer 
series of pictures than a man W'ho finds it 
necessaiy^ to descend to his liotel every night. 

It is rarely advisable to photograph a 
subject vrith the sun full on it; a cross 


lighting is better* Beautiful 
effects are often secured by 
pointing almost into the sun. 
and this is where a generous 
lens hood is most useful* 
Exposure in these circum¬ 
stances should be at least 
doubled* The photographer 
need not fear trouble from 
atmospheric haze; it is almost 
non-existent at high altitudes. 

An Alpine view like any 
other should have one leading 
feature to which all others 
are subordinate, and this 
feature should never be 
exactly in the middle* A 
curving glacier in the fore¬ 
ground. OF even a single 
crevasse, can often be made 
to lead up to and emphasize 
the beauty of a distant peak by 
a careful choice of position. A foreground of 
some sort is essential, it adds fifty per cent, 
to the value of a picture. It may consist of 
isolated rocks, or merely the shadows of 
drifted snow, but large areas of dark rock 
are best avoided. A mountain at one side 
of a view needs to be balanced by opposing 
lines at the other. But it mmt be a balance 
of mass—not of shape. Nothing is worse 
than the presence of features of equal 
importance in the same picture, 

Volue of Figures 

The use of appropriate figures adds much 
to the attraction of landscape subjects. 
In Alpine pictures figures are essential if 
only to give scale. People who have not 
visited the Alps are apt to be bored by a 
series of mountain views* This is due not 
only to the absence of life but to the im¬ 
possibility of judging the size of mountain 
masses. Alpine photographs vritliout figures 
give no clue as to whether any particular 
peak is three hundred or thirteen thousand 
teet high. I have seen an apparenlly 
perfect photograph of the Jungfrau produced 
from a plaster model on a table top. 

One's climbing friends can be utilized to 
give scale. They should be taken at some 
definite Alpine occupation, crevasse travers¬ 
ing. step cutting, etc. Judgement is required, 
and also tact, or the photographer will 
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THE HATTfllHOAN, ihu iiK viLhir ii[iFni«mtln|; vr too DTcrlujlid ihB«ilrf tii- ximbtfEd, uid 

ihi™ S^!^^fld ^ DA* ntiiiA Mmi Iti thm C«nip«ll£l4n M whKch DiMpyiJiLAc aEf* iJiautd be ujburilify. tn ibK iTPHanri 
al (Fie fl^fdrhom cN* |hi 4 r'* 4 i 1^1 «IFi 4 c^ fiJ rPi* cdmewt^Ndn 
fffWfc. lf/6fVp LteF 


become unpopuJax. Briberj^ ijii oiiau iicc& 
sary, aiid SI secret arrangemcJii with the 
5^<le ist oi immense serrice- 
Hifures should invailubly bo below the 
plsoto(^plK;rV Jpoel ^ as to ^ve value lu 


the distance and upward sweep ot the 
mnuniain Ijoyond, and should Seldom bo 
less than a hundred /eet uway^ h I5 the 
^ndeiir of the Alps rather tbsiti the 
LiJiportanco of iiian tlial is to be emphasijcoti 






ANGLE OF VIEW— ANGLE SHOTS 



ANGLE OF VIEW- OpticaUy speaking, 
the angle of view of a lens is the amount or 
extent of a view or image which the lens 
throws upon the focussing screen or plate 
of the camera. 

When a pinhole is used in place of a lens 
the angle of view may be said to be infinite, 
for it depends only upon the size of the 
plate and its dis¬ 
tance from the pin¬ 
hole. All lenses, 
however, have 
strictly limited 
angles of view, 
which, for ordinary 
working purposes, 
may be measured 
approximately by 
the folJotving simple method : 

Take a sheet of paper and draw upon it a 
horizontal line, XZ (top diagram}, equal in 
length to the longer side of the plate or 
film used. Bisect this line at Y and from 
Y drawn vertical 
line, YK, equal 
in length to the 
focal length of 
the lens em¬ 
ployed. Then, by 
means of a pro¬ 
tractor, measure 
the angle XKZ 
at the a|)cx of 
the triangle thus 

drawn. This will represent the angle of view 
of the lens when employed in conjunction 
with the plate or film whose longer side is 
equal in length to the horizontal line XZ. 



Lenses may be arbitrarily divided into 
narrow, medium and wide-angle types. 
This classification, however, must only be 
regarded as a rough and convenient one, for, 
in many respects, the view angle of a lens 
depends upon the size of plate with which it 
is used. Thus a medium-angle lens used 
with a small plate would give a narrow angle 
of view, while employed with a larger-sized 
plate or film its view angle would be greater. 
For a given size of plate, however, the 
greater the focal length of the lens the 
smaller its view angle becomes, and, within 
limits, the smaller the focal length of the 
lens the wider is its angle of view. Lenses 
constructed to give very extensive view 
angles are known as “ wide-angle ” lenses. 

ANCLE SHOTS FROM 

UNFAMILIAR VIEWPOINTS 

The angle shot is now extensive I / employed 
in order to give emphasis and dramatic force; 
hut, as explained here, mere striving after 
" effect gives meaningless pictures 

For so many years people have been 
accustomed to looking at photographs taken 
to conform to certain conventional con¬ 
ditions, that when an attempt is made to 
represent a subject from an unusual point of 
\new the result is often condemned as untrue. 

In recent years the tendency to perceive 
familiar objects from unfamiliar viewpoints 
has been fostered by the cinema. The 
amateur, in other words, has been taught 
that there are mzny other recognizable views 
of a subject than those taken on the level. 

It is true that to point the camera up¬ 
wards at a vertical building produces an 



THE * LOW-DOWN * ON THE DRUMMiflS. Thft above photograph Is an excellent exainple of how the dramictc eFfect of a 
coniposition cm be enhmeed by che choice of m tinusuil viewpoint. A marked fndaeion of height occun between the Leidinr 
and re^r Rles, while the leaders. Instead of bein£ vaguely defined againjt a barracks In the background, stand out against the sky 

Phpio* Bernard AJ/icri. /r. 
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efiect which at firat 
wmRuil ^Lhotl^h 

a little tJioufibt will 
dtimnn^arate iliut vcrLical 
pi:i::)|>Ls:tive is Just as 
accurate as that wliich 
acccjjtiKl iu lioiizOUtal 
perspective 

The same upplios when 
rlie camcxii is 

dm^n\UHrrts froTn a hei^liLp 
but ill thb there is 
^Iw'iLpf a mucilL giealtr 
■>>pportuiuty of obtaining 
niore attractive subject 
nmUta^ than Is awaUahle 
when pointing the camera 
iip^vards. In the latter 
instance ibe subjects are 
limited largely to arehi- 
lecture, ittes itiid sky, 
Imt looking dcwinvards 
jjiUe liiis not only nichi- 
lectnre but every iy\K ol 

foreground matnriai, in¬ 
cluding water, and aUo 
people, animals and other 
moving ohjecl.s which 
may occupy Ihe gi'ound 
at the time of exposure 

Without venturing intu 
the realm of " stunt " 




! Hin an jjniiiini pkBiBe|n.|]h hu bci-jf Mcuriid fhfr «min w m 

lnp«d Hinianj TijrclEilli|f i tup (Ml ifvp flUwr Tli* *p*r4Wr ij|t wrttK fll* ftlirHiir 

pilut* in dfH* p Milk *' b4-iE" !■ UiB 4ih*f 

CecA P. N|!ir«|^ ; io^ridrihp coffim, m rtK^ii^V^ ifWlM 


CITT HOSSir. U II wpll-»l«hi 
iBipmaihEE ca luhv -Kl hhtil¥4ILlfii 
C(i-rin{|A4£Ej0fl al p. deixur cF pMphw 
rrfrm th* flM^liWiry vkowpaini., 
tl(tc» onlv tti4 btcM (M |S[UE 
n«r*E tir* Cirwrr* t»n b* 

Thn abflTfl it j sliwwvt i^ytlOd V 
prsUBm 

>*hJ1 H. A*trjn, FJLTS. 


pIiotngrapLiy it is possible 
to get vGty attractive 
pdctorjal results by taking 
phnfograpiiiS of subjects 
seeii Irom a iieigtit. 
a slujrt flight ol steps 
will suffice for securing u 
tooking-dowTi uEcct. The 
f^ubjeets which vvill be 
most pleasing are tliOHc 
on wiiieb we look down 
rmturaiiy. Striving after 
effect by phntcsgniphjjig 
objects from a LOtalJy un¬ 
usual pgsitiem will rcsiiJt 
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I ftj-ffln ih* hii hemn w^lE n |h|t t[tfe irkliJTi lyrmi j plc^flflx- eam-pflrfllJeil haivd on irtuulu: 

II 4l|Q HA 1^. ^Tinxica of y^ilill^iX » £f*M *1 ihu mlihr «h«Ji 

l^yj ^haiaf 



pioljcibly til Lliti piiotogrAplii bcinjj tnvrviy 
fruKki^li. Any gathering of people jiiuhi ht 
photogTitphed from above if the whole .^giic 
is IQ be rernrded. Opeiv-air caffti ttiid m:irket 
icecies are most eifcuiive photograplted in 
thw way. Thr- higher 

tlie viewpoint the motv if*:^ 

the deiiitlis will tend ;* 

to bo losL bill detai] 

IS Tiint the aim m 5iich |H^ 
hiubjtx:t£: il ii the 
genemt effect v.'htch 
mu^t l>e i^tnilied. 

The mo$T ortUnni^^ 

bubjecLi will have 
filtered added to them 
if pliotographed Jram 

nbove. Take any 

ordinan^ strict and 
make a series of photo- ^ ^ 

graph-H tnJeen from an 
Upstairs window, und 

you will probably lie ^hi shadow or thi 

sumrised ai the iN*i:ri 

. . MHy in iii4 diir. cr i‘4ef IN lK 

vanety in thfl PC?iiEts. 6l xny Mhcr Juthjir^T «| xhidji 

\^’atcr h a particulutly 


li^inatin^ sitli)cct to look don’n upon, a 
pier or quay wiU providit plenty uf suitable 
iiutteiial. Tina 15 tnoored to itie quay, and 
ihe dppks aiid foam tti the water lend 
thein.selvf» well to the lilted camera. 


tlnpili, y« tvtrimMr (SK ,tu 4 t «t ■ LmSsa 

f"* ’"/’i ^ T»k*ii 
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THE ^Qimco—A 5 THE CAT SEE^ fT. 
ir*k*A by 1}14 t\iht » tunc limp 

iHnmri .1 pNlir.:| fl'rtl.nMjr'f pPrtkw ili rnjdv knio- 
in ^I^I^^rt4l jind vlfflEtNe campiHjdKii. Tlii* kiwar 
ittayjh rulic-r ta-af in JpiE^mCp hu 
Min i-nHjv^td tn UlLitE-n» CA* p*fllWfSSVf 
Irarn I ntturll hlfh 

WgiNartCf i flfw/FiSftm 


OEEN'^lil CAEEi- TNhi. k m . cammaypliEi luh^Bci rBdrfmpd ilPQni 
ttklhlr M.n^m rroH* which If wif Esk«Ft. Ie Imm* fn-pk 

bvLLvP hid n4f zM pii«EO£^phiT hftfCiftuAaEcIV Lflritted thi 

lEEhALb^h Ml fN rv»«m 4 iK Of t^pPiurh 
^h*EA'. /Ifteovl^ Ptoi 
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ANGLE SHOTS—ANGSTROM 



ANCLE SHOTS 

ON THE SCREEN 

We have seen the advantages of angle shots, 
when properl/ utilized, in still photography. 

In cinematography even greater dramatic 
force can be obtained by the effective use 
of unusual angles. (See Action PhGtography) 

In cinematography angle shots have, 
perhaps, an even greater significance than in 
still photography. The message " of a still 
photograph is essentially brief, and the angle 
shot must either teU the whole story or fail to 
justly itself. The progressive nature of the 
motion picture, however, gives the angle shot 
a much wider application, enabling it to 
heighten drama and establish contrast. 

The significance of the motion picture angle 
shot is definitely dependent upon the context, 
and unless the context is helped by the angle 

shot the latter becomes merely a " stunt _- 

bizarre and meaningless. 

Impressions of speed, power, immensity, 
and so forth, are usually emphasized by a low 
viewpoint with the camera lilted upwards ; 
insignificance, destiny and diminution of 
effect are suggested when a high view^point 
is used and the camera pointed downw'ards. 
The normal horizontal camera " angle 


TAKING IN THE MILK. can often be taken In 

cint of an almost varticaf camera angle co arous* inc«r«t 

In eft* unusual and to present pictorial results 
I, Eust^-cs Btvth 


adds nothing to the mood or emotions 
inherent in the matter being portrayed. 

To make the most effective use of angle 
shots they should be carefully thought out 
in relation to the film in which they are to be 
used. As far as possible they should be 
specified in the working script, and not left 
to last-minute inspiration of the cameraman 
or director. 

A single example must here suffice to show 
the power of the angle shot to vary the 
emotional mood of a subject portrayed—in 
this case a man working at a printing 
machine. A normal camera angle would pro¬ 
duce a simple record of a man operating a 
printing machine. However, by adopting a 
low camera angle from behind the machine, 
with the " works ” looming large, and the 
man mtermittently visible through the 
pulsing mechanism, it is possible to convey 
the idea of Man’s Slavery to the Machine ■ 
the impression would be strengthened by 
dramatic lighting, throwing on the man’s' 
face shadows of the moving rods and wheels. 

A low viewpoint, looking up towards the 
man and emphasizing his stature in relation 
to the machine, would convey the opposite 
idea^—Man’s Mastery of the Machine. Yet 
other camera angles would suggest purely 
factual ideas ; how a printing machine works 
and so forth. 

A degrte of artistic and dramatic sense is 
essential if the utmost use is to be made of 
the motion picture angle shot. Originality is 
helpful, too ; but originality without a sense 
of fitness may result in freak angles, pre- 
tontioiis and Abbott 

A NGSTROM U N IT. A ten-millionth of a 
millimetre: the accepted standard of mea¬ 
surement in dealing with the wavelengths 
of light. Thus a wavelength of a tenth of a 
millimetre would be expressed as a mUlion 
^gstroms. or 1,000,000 A.U. The name is 
denved from that of the famous Swedish 
physicist. Anders Jonas Angstrdm {1814-74). 

Approximate WaveJengths of 
Visible Irigbt in AnBstrom Units 
7*2(50 A.U. 

5 .S 00 A.U. 

3,000 A.U, 

4 * 5 ^ A.U. 

» . 4,(500 A.U. 

The Angstrom unit is also frequently used 
for the measurement of X-rays, though for 
precision work smaiier units are used. 


Red (Upper Limit) 
YeMow ,. 

Green 

Blue 

Violet (Lower Limit) 
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ANIMAL PHOTOGRAPHY: STUDIES OF WILD LIFE 

Arthur R, Thompson^ F.LS* 

^i/tlror of ** Noture by Ooy,** ** Noture Ij/ N/ghl 

Demanding photographic skill, knowledge of Nature, and an abundance of patience, 
animal photography is essentially a subject for the specialist and enthusiast. In this 
article, which is complementary to others dealing with the photogi^phing of dogs, cats, 
horses and birds, the difficulties, scope and methods of pbotograpning mammals in their 
natural environment are fully discussed 

See fl/so Cert, Ong, Naturai Hhlory, Zoo Photogropby 


T he world has long ago ceased to marvel 
at the results obtained by animal 
photographers. Too many people do 
it successfully for there to be any miracle, 
but the camera as an aid to natural science 
is of immense value. 

Photographs of stuffed animals do not 
come under the heading of animal photo¬ 
graphy. Many such photographs are taken 
and published, and there is no objection to 
it, pro\dded they are not put forvtmd as 
photographs of living animals. Good as 
taxidermy is, it seldom, if ever, deceives an 
experienced held naturalist. 

Many books illustrate mammals and 
fishes with photographs of fine technical 
quality, manifestly dead. This is photo¬ 
graphy applied scientifically, aifd is clearly 
justifiable. 

Is it desired to photograph animals for 
amusement, or are you a naturalist anxious 
to make photography assist ? If the latter, 
you can add greatly to the value of your 
work by keeping careful records of your 
observations. The animal photographer 
should see more of a species photographed 
than the observer content to w'atch at a 
distance with binoculars. He also spends 
more time making his observations of that 
particular species. 

Techn/eef Perfection Essentfoi 
If it be admitted that the object is to 
obtain photographs of scientific value, it will 
be seen that the scope is wider than at first 
appears, for not only does the photography 
of dead creatures occasionally hold a place, 
but the further matter of photographing 
animals under some form of control has to 
be considered. Negatives must be as tech¬ 
nically perfect as they can be made. If the 
result is pictorial, so much the better, but 
technical quality should never be sacrificed 
to obtain pictorial effects. 


The bird photographer has one advantage 
over the photographer of mammals. Birds 
have eggs and young. The eggs, at any rate, 
are stationar}/\ and the young are usually 
in the nest for some time. There is, therefore, 
a known place to which parent birds will 
return time and again. The nesting season 
is the bird photographer's busy time. Birds 
are often photographed away from nests, 
but this is more difficult and opportunities 
are much fewer. 

Mermma/s and Their Young 

It might be ‘argued that mammals also 
have young; but the young are almost 
invariably concealed, often underground, 
and feeding is at night. Moreover, mammals 
bom on the surface, such as calves, and fawns 
of deer, leverets of hare, first see the world 
in what is called a " precocious" state. 
That is, they are clothed in fur, have their 
eyes open, and are able to move about a 
few hours after they are bom. The young 
can be photographed, of course, but it is no 
use putting up a '' hide." Even if the parent 
would face it, the chances of the young 
remaining where they were focussed are 
negligible. Mammals which produce young 
and sleep underground provide workable 
subjects usually by flashlight. 

It is difficult to lay down hard and fast 
rules. What naturalist knows where a 
mole will appear ? What a tremendous 
wanderer is the otter ! To see an otter in 
a stream today is almost a good enough 
reason that it will not be there tomorrow. 
Stoats and weasels move underground a lot, 
but, except when they have young, are 
always travelling. It is no use putting up 
a hide. Both stoats and weasels will often 
return to a kill, but they are suspicious and 
there is no chance to get them used to a hide. 

Mammals are warm-blooded vertebrates 
which suckle their young, and the group 
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RECOADIO BY A REFLEX. A fine exumpie of a phocosrtpfi taken at a zoo with a 
reflex camera. Note the ro press ion of the backsround, frequently far too weli defined in 
pmurciS of caged animsrs. Here the result is due largely to the use of a Jong focus Jens 

Photo. /. E. Sourtd'ers : Gra^tx camera. Daihn fens fS.6> f flS «c.. impariat cut fifm 


tncludes whales, porpoises and dolphins, as 
well as various quadrupeds. Mammals 
constitute an important class of life, and 
their photography provides ample scope for 
ingenuity ; the diversity of the modes of 
life and environments in which they exist 
present difficulties not usually encountered 
in other forms of photography. Successful 
photography is largely a matter of oppor¬ 
tunities. If these are seized whenever 
possible, much time may be saved. 

For success there are two essentials: a 
sound working knowledge of photography, 
and a knowledge of the creatures being 
photographed; the latter is the more 
important. The photographic side may be 
met to a great extent by using a meter for 
exposure, and time and temperature, or the 
factorial method, for development. But 
expert knowledge of the subject will prevent 
many a spoilt negative. 


possess double extension 
bellows—triple extension 
is better. Size of plate 
is a matter of opinion. 
Oiiarter plate is good, 
and negatives, if critical, 
produce perfect lantern 
slides and will stand all 
the enlargement required. 
The camera stand is very 
important. The photo¬ 
grapher, sitting cramped 
for hours in a "hide/' is 
very liable to touch the 
tripod, and if it is flimsy 
the subject must be re¬ 
focussed. attempt¬ 

ing to photograph timid 
creatures, whose senses 
of hearing and sight are 
acute, re-focussing is almost impossible. 

The shutter is most important. Many 
workers use the roller blind, and there is no 
reason why a focal plane should not be fitted 
to a stand camera. Many makes of between- 
lens shutters will do good work, but most are 
noisy. Elimination of sound in the shutter 
is most desirable. A shutter much used by 
nature photographers, especially bird workers, 
is the Luc. This makes less noise than most 
metaldeaf shutters and has the further 
ad\^antage that the length of exposure is 


Cameras and Shutters 


Almost all cameras can be used for some 
forms of animal photography, but box-form 
cameras and cameras fitted Avith single¬ 
extension bellows are only suitable for 
comparatively large animals. To obtain 
photographs ot small creatures, double^ 
extension bellows is necessary. Until recent 
years the choice of camera rested between 
some form of stand camera and the reflex. 
To these must now be added the miniature. 
The stand camera is the most used It should 


Whera the retordrn* ol chc wha 
lyed the minjecure camera, has a definl 
touW Picture, taken writ*, 

MU Id not have been flbtained with a larger came 
*n Che same circumstances 
KE. Saunders ^ fkanto camera. B-cm. lent 
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by the hand pre$$tire pm upon ths 
wirK release, "niiiji, if the sky lieccjmeii over- 
the doti? iiol require resetting. 

Ml the phoiographer hns tn dn is to hear 
in mind hji^ht conditiun ^'Ijen exposing. 

Silldto shuitei^ ajc seldom quiet enough, 
Ltrid lire usually tm large in fit into a eainena 
which lunsi be portable. Ttie shutter 1 iise 
nnjst cDiisists of I wo hingi^d Haps of alum¬ 
inium, lilted with black fclt^ filled behind 
I he ipns and opening into the ram era. 
When ftiljy open, electrical contact b made, 
so iimt when Hashing is con templar ed the 
art ion of the i^h utter itself firtsi ihe flaih. 
TIjis shutter is quite silent, and ns if Tnnveji 
inside Llie camera the creature Ixfiiii^ photo¬ 
graphed is unaware of it. 

It is a good ^ec^rking rule to the stand 
camera whenever jKJssihie. It b an in&tru¬ 
men i of precision and makes for 
careful work. Xinety pr!r cent, 
of natural subjects can I>l photo¬ 
graphed with the stand camera, 
but it must be a 5sohd]y coii- 
strutted instfvmicni, and not 
overloaded with unnecessary' fit¬ 
ments 

The reflex is a camera of 
double cafjacily^ a.s it can he used 
as a stand camera with foeus^jitig 
^ncen. Most focal plane shiitteT$ 
arc Unisys, and the bellows ex- 
ipnsiou of reflexes is limited in 
tioflf maktsi. I ij?^ rhft reflex for 
"ing birds, chiefly Ijccuumt a 
L^l exposure is nece$$ary ; and 
for iiiammaLs when f am nut In a 
pfi^yition to make thestandemnera 
do the Work. But the reHo.x* 
when used as a reflex, is liable to 
produce disappointing results 
*>'-v'ing to lack of depth of focus. 


It will he remembenHl that the lens 
sL-ldum has a focal Length of less tlian six 
inches. Stopping dm^n is only a partial 
sulutionp because ihu rLdliced light uii tbo top 
focussing screen makes it difficult to discern 
thf^ ima^e well enoiigli to forns accurately. 
Tile objection as to lack of depth of focus 
applies chiefly to the j^hoiography of small 
cirea tines. 

The miniature camera is the latest addition 
to tlie appAralii.s of the serious worker. 
iLs speriai features, chiimcteristic4j and use 
are fully diralL with uudur its; own bending. 

The following are some of the more im- 
porfant accessories : 

A useful tri[x>d extension consists of lluroe 
ioiTgthsot wooden rod, a half-inch square and 
three to five feel long. At one end of each 
rod is a square brass tube three inches long. 


IJP 

thktful pihDCQcn.^her^ thf mrlAliturv E^M 4 m. I| cvndlinf Lb Aupin-ri'i thmm 

ill. X Thyn^iBtT. -F.LJ, 
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ip^tncul lbi€l- 

lulrljr 

llie rod fits into 
the tulx^ for one 
and a half Inches. 
Ihe other one and 
a half inches of 
square brai^ tube 
slides on Lo Lhe end 
of the camera tripod 
leg. The camera 
tripod wit]] an 
extension rod on 
each leg can t hus 
raisod some feet 
above its usual 
maximum ; uselut 
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for birds* nests and similar subjects, but is 
less often required for mammais. 

A rubber band, i i inches wide, placed round 
telephoto lens is useful in steadjdng camera 
during exposure. It can be cut from an old 
motor tyre inner tube. The ends should 
overlap and be secured by two studs. Orifices 
for the studs should be cut %vith a suitable 
punch to ensure clean holes. With this 
ring on the lens, the redex held in the hand 
while exposing is steadied by gently touching 
with the rubber any solid stationa^ object, 
such as a tree or railing. 

Reflex resting rod, iS inches long, screwed 
on to the bottom of the camera with an 
ordinary tripod screw, is also of value. The 
rod, which is tapered, projects in front of the 
camera. In use it is rested on wire-netting 
to keep the camera steady. It is useful at 
the Zoo and other places where animals in 
confinement are being photographed. 

The Animt?/ and the Photographer 

A dummy camera may be used. This is 
an old camera, or something which bears a 
resemblance to a camera. An imitation 
lens, such as the bottom of a glass tumbler 
or bottle, is important. The lens, looking 
like an eye, sometimes disturbs many 
animals. The dummy is used when a hide 
is not desired, or is impracticable. When 
the animal to be photographed is used to the 
dummy, the camera proper takes its place. 

A velvet cover for back of camera is used 
when a drawn dark slide is left in position 
for some time. It prevents fogging of plate 
or film and is almost essential. It also secures 
and hides the dra%TO flap of the dark slide. 

Telephoto lenses require accurate focussing 
and give little depth, consequently margin 
of error is small. Illumination of subject 
is less brilliant than that given by an 74.5 
anastigmat. . The w^eight on' the end of the 
reflex adds to the difficulty of holding the 
camera steady; but for throwing objection¬ 
able surroundings out of focus the telephoto 
lens is useful, and has the advantage of giving 
a larger image. 

The term used to describe the erection in 
which the photographer conceals himself 
and the camera is a **hide/* The usual 
type is a square framework over which is 
fitted some opaque material, Brow^n canvas 
is good in winter but too hot in summer. 


Casement cloth of suitable colour, green or 
brovm, is often used. Within reason, the 
size of the hide does not matter. It must be 
capable of being dismantled, and the smaller 
it is when folded for transport the better. 

Working with the Hide 

Methods of working the hide depend upon 
the subject it is desired to photograph. If 
placed too near to start with, the subject 
may desert. Once an animal has taken to the 
hide, no matter how far aw^ay, the closing-in 
process may be fairly rapid. Suppose it is 
desired to try to photograph fox cubs in a 
hedge bottom—obser\'^ation shows that the 
youngsters play in the field outside the 
entrance to the earth. A hide in the field is 
necessary. The fox is shy and the vixen will 
lead her cubs away if anything appears which 
she dislikes or does not understand. Put the 
hide up one hundred yards away. Two days 
later, if all is well, close in to fifty yards, and 
then next day to twenty-five yards. In a week 
the hide should be ten yards from the earth 
entrance, if it is intended to use a telephoto 
or long focus lens and it is desired to show 
several cubs on the plate. If only one or two 
animals are to be included, the hide should 
be a little closer, otherwise the animals will 
be small on the plate. 

Vo/ue of Setting 

Surroundings, if properly handled, add to 
the interest and beauty of a nature photo¬ 
graph, Holes in the hide for lens and observa¬ 
tion are necessary. Further observation 
apertures in the sides and back help to relieve 
the monotony of waiting. Nevertheless, the 
few^er holes in the hide the better ; they look 
black, are obvious, and liable to cause fear. 
When the hide is getting near its final posi¬ 
tion, clearing away intervening growth should 
be commenced. Do it gradually and leave 
the herbage nearest to the subject until last. 
By clearing in this way the bird or mammal 
is enabled to get used to the gap in the 
undergrowth. 

Tying back is better than cutting awa}% 
because when one has finished photographing, 
the scene can be restored quickly and 
naturally. Do not waste time trying to 
photograph the impossible ; if the subject is 
badly lit, or in unattractive surroundings, or 
in a bad position, find another example. ' 
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Msiiiy ple!aidng pliDtogniplLs rniiy hii ob¬ 
tained at 7J005, public pixris, etc. Suitable 
canienui are refle^f and mini at lire. Tliis 
subject of zoo photograpliv Eully discussed 
under its appropriate heading, 

P/eshJlghc Phowgraphy 

Animal pliotugrapliy hy Ra-sliliglit, wLiicli 
has come much to tho fore since the Great 
^Var* iH most fasrinating. Its chief use is to 
obtain picluii.-s of cteatutL^a which move at 
night; but when exposures have to Iw marip 
in daylight in badly lit places, judicious pse 
of magncsiiim powder i^vill o^ten put that 
extra moulding and biighlncss into negatives 
wliich might otherwise be Hat and under¬ 
exposed. I do not care ahoul using any form 
of Rash on diurnal birds or mauimaLs : It is 
hound tu dLUMt fright With rreaturea of the 
lught it is less Lcrrifying. If the animal 
happens rn he ]o(jking straight at the flash 
when it i& fired, it is snqjriscd Lntu au in- 
voJiintary start and bolts ; but I have known 
a badger, after lasing flashed, nm only reriiaiii 
oiiL of the hole but actually wander ofT mto 
the darkness. 

There arc at lea.st three foniis ul inslan- 
tancoiis photography by flashligJit. The first 
IS to alloiv tlie flash itself to determine the 


length of exposure. The camera shutter must 
be silent- If not stmehronized with the 
tlashiriK apparatus, some orrangcnieiu must 
be made to open the shutter before the flash 
is fired. It is nut ( 3 us^iblu to the .shuttiir 
open and leave il until the animal appears, 
l>CN:ause the photographer mu-si be in piisitjon, 
.silent and still, before dusk. An open shutter 
in $tich a light would soon nver-cx^iosc the 
plate and thu fmoJ iniagu would be a trans¬ 
parent animal with surroundings plainly 
eisilile through itslxjdy. 

It ts not diffiruit to make the fully open 
sliLitter fire iltc flasl]. All Lliat hi ni;ce»sary 
IQ arrange for the movement of the opening 
shut ter to make clectricaJ contact between 
two ends oJ copper wire, thus completing an 
electrical circuit. If a flash-bulb is wd the 
battery of a pocket flasldamp is all the power 
needed ; If magnesium poivder. the principle 
nf ignition is to jian* current through a .short 
length of thin fuse-wire w hich is covered with 
flash powder. The enrrent mak^ the fuso- 
w^rc red hot, which ignites the pr>wder. 

hla$h-bulbs are convenient and safe. The 
battery is tiny, so that thiH tj-pe of fla.shing 
apparatus Is easily carried ; but the light is 
not powerful and has little penetration. To 
get the best effect a reflector dirifcring the 
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light towards the animal to be flashed is a 
lielp. The absence of a reflector can be 
remedied by using ver\^ fast panchromatic 
plates* Such plates enable the lens to be 
stopped down to /r6 or /22, which means 
good depth of focus* Another thing In 
favour of flash-bulbs is that the electric 
circuit can easily be checked when in position* 
An ordinary torch bulb is screwed in place 
of the flash-bulb* The shutter is opened, 
and if all is well the bulb lights, thus proving 
that circuit is properly made and the battery 
is carrying sufficient current* After testing, 
if the circuit is functioning correctly the 
torch bulb ts replaced by the flash-bulb* 

Flash Powder Exposures 

Flash powders vary and some are too 
hygroscopic for work in the open. Wlien 
the exposure is governed by the flash, t.e. 
when the shutter remains open from just 
before the flash firing until immediately 
after, instantaneous ignition and a short 
flash are essential. A wait of two or 
three hours at night is usual, and an un¬ 
suitable powder collects moisture readily* 
When contact is made, some seconds elapse 
and then follows a long, hissing flash. No 
animal will tolerate such treatment, and 
hopeless movement is the result. Johnson's 
or Kodak flash p)owders are suitable for 
night w^ork. Flash powder is cheaper than 
flash-bulbs, and because the amount used is 
at the discretion of the photographer, the 
light when fired can, if necessary, be far 
more powerful. 

Flash powder should be handled with care. 
The ignition results in a mild explosion* On 
damp nights electric current is liable to creep 
in an unaccountable way* On one occasion 
at a badger earth, after waiting an hour or 
two, my flash powder fired. I had not fired 
it. Suppose that had happened while I had 
been pouring the powder on to the fuse-wire. 
Almost certainly permanent blindness would 
have been the result. Since then, flash powder 
is poured on to the fuse-wire at arm's length 
with head and eyes averted. 

Methods of Synchronization 

The second method of night flashing is to 
sjTichronize the flash with the shutter* The 
shutter then determines the length of the 
exposure—not the flash, which should be at 


its peak when the shutter works* Many 
devices to secure this have been thought out* 
The general idea is two distinct electric 
circuits. One circuit links up with the flash 
potvder* This is fired, and the flash throws 
up a thin, hinged copper plate* The copper 
plate touches and makes contact with two 
wires, thus completing the second electric 
circuit* This second circuit operates an 
electro-magnet which releases the shutter 
of the camera. 

Another idea is to arrange a spring which 
is prevented from releasing the camera 
shutter by a piece of cotton passing through 
the flash powder* As soon as the flash powder 
ignites, the cotton breaks and the spring 
releases the shutter. 

This second method of night flashing, 
controlling the length of exposure by the 
camera shutter, is capable of most attractive 
pictures. There is, however, less certainty 
than with the more simple method of timing 
the exposure by means of the length of 
flash, but the better results obtained justify 
the risks of failure. 

The Animal Photographs itse/f 

The third method of obtaining photo¬ 
graphs of night animals is an adaptation of 
either of the above methods of exposing to 
make the animal photograph itself* It can 
be done by putting down a thin piece of 
board on which the animal should tread. 
Electric contact is made and the flash and 
exposure follow, whatever system is being 
employed. 

In this manner the contact made by the 
animal can be arranged to fire the flash. 
The explosion of the flash, by lifting the 
copper plate, completes the second electric 
circuit and the electro-magnet releases the 
shutter. The board should be covered with 
dried mud, or camouflaged in some way 
or other, otherwise it will intrude and spoil 
the picture. 

A simpler method in some ways, and one 
which works with greater certainty, 15 to 
stretch a piece of thin black cotton acro.ss 
the place where the animal must pass and 
focus the camera accordingly One end of 
the cotton is tied to a tree or any firm 
stationary object* The other end is secured 
to a piece of light spring brass. This spring 
brass is one end of an electric circuit and 
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i$ s^t nearly to touch another 
piece Ilf hrR.K 5 ; or copper. V\lstin 
the two louch ihc circuit i& 
camptete and the ^ash is firi?d 
and ^huLLer ndciu^d. A very 
slight pull on tlio cot ion drasvs 
tlic iwo contacts together. Ad- 
jtistments must be delicate. I] 
ilic spring brass is too stiff, the 
aninmJ feeb tlic culltni; if loo 
tiasy, n light breeae may cause 
:>nfrjciciit tenj^ion to draw llie 
coniacLs logclher. 

iTie objection to tliLs forni 

o/ night Hashing ii that it is 
rnechaniciil only. It may get a 
gtiod picture, but there h no 
obseivatior. To me it lacks 
interests for it la auiuiilly acuiiig 
tliese night creatures in a wild 
’^tate which is .so fascinating. 

Tlierc i$. however, much Lo be 
-viid for it when it is a matier 
of photofimpliing diuigcruu^ 
carnivorous animals abroad. 

In tho Britiah Islas there is lesji 
to recommend it. 

1 now' propose to give brieffy a 
few hints on photographing particular oiiiiiials. 

Aerfflf Photographs Of Whof« 

V^’liales Olid other swiminJng iiiiiniinols 
*ytvc sn far been photuftraphed very 
littli^ in a wild state, I hai'c seen a few- 
plKHograph$ laken vcilJcflJJy downiw^ards 
frnm aeroplanes. The^e as a nilc arc 
very effective. Vertical photography from 
aeroplanes is not diflkuU- The camera is 
htted pi>Inting verlicany downvvariLi . the 
lens Ls set at Infinity and the shutter is ioc.a] 
plane. The aeroplane should he fiowTi at 
tive liundrcd to a thousand feet, wnlh the 
engine throttled doivn Lu produce iiiinimtjm 
ffyiiig 'ipced coinmciLsunitc witli safely- ii 
possible, flight should be into the wind, ivbich 
helps 10 reduce the ground sj:>wd.'' 

Pliotngraphs from ihe air uf liviijgp moving 
^uhjocts from a heiglu as low as live hundred 
to a thousand feet .should hn trifid vAiii a 
shutter speed gf 1/250 second ot less, 
with a itns aperture ol /4,5, hast aero- 
planes arc less isnitabtc far this typ^ of 
a,tri;tl phutogrrtphy than slow. It is a lorm 
f>f photography not likely to be praciised 


by many photoitiapheis, and it is as well to 
remember that, generally speaking, height 
is safety in flying ; low' flying over the sea 
must be regarded a^ risky. Opportunities 
of photographing large marine animals in 
waters arc not as rare os might be 
intagined, but it is ef^senlialty a wealthy 
uiairs aniuscmciiL. 

Speed Shuccers for Swis 
The British scais^ especially the Atlantic 
or grey seal and the common seal, are 
fit ill found in fair numbers about our 
northern and western si lores. ,\ few common 
seals appear off onr eastern shores, but w-ith 
less regularity and in smaller numbers. 
Chances of obfaining phntf^rapbs ^nmetimes 
occur, 1>uth wlicu Lhc aiiiiuals ore swimming 
and on land. Almost Invariably speed of 
shutter ia np!ce.ssar)\ and the rcflc?i camera 
comes into use, or the modern mmialure 
camera. The stand camera is only u^tuj in 
making picluics of young sctik ; E\^en ihen. 
rcflcLX or miniature cameras can turn out 
vvnrk ar Seasr as gocid Telephoto lenses are 
obviously a very grvat help. 
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badger is noctuma] and therefore must 
he It is ojli: of our sliycsi and uiosl 

sv^aiy mammals, v^ith acute senses of scent 
and Rmeil. Si^ht is poor. A hide is uji- 
iitccssorv^; natural cover should be used. A 
normal badger sett is in a hollow well grown 
with and slrrubs, and a pool of water in 
the bottom. An oempied entrance can be 
recognized by freedom from dead leaves, 
smoothness of the floor and earth recently 
j«!rujx!d out. If tlierc m doubt, insert a 
bracken frond or leaf spaiy into the opening. 

Er will not stay long if Brock is at home. 

Setts in gravel pU^ and other open places 
are pleasant to work at, but hncause they :Lre 
so light badgers tend to cmetgi: later, which 
means a longer wait, ft is no use working 
at any Itule wlicre the only positioii for the 
camera is against the skyline. 

The Tricky Bcdgct 

Place the camera above the liole^ pointing 
slightly dowiiw'ards ; photugmphs taken 
from below the hole usually show* head and 
shoulders only. A photograph of a iiuunmal 
winch does not show' legs is a failure. The 
objection to setts in well-wooded places is 
the attention received from midges, mos¬ 
quitoes, flies and other pests. This nuisance 
must be tolerated : the advantages outw^eigh 
it, The wofxled sett is quiet ; Brock is lexs 
.suspicious: the camera is not obvious in the 
poor light with a background of trees and 
shrubs ; dusk Is soon felt and the badger 
issues forth earlier than from open setts. 

Clearing heibage aivay from the eiiirduce 
ot a sett should he minimum ; searching 
ujiuiilly prydutes a hole when! im clearing is 
necessary. The camera must have a good view' 
point and the phutographer must conceal 
himself SO that he can see without moving. 
Bverj-'lhing must be in po^ntion well fvefore 
dusk, an hour is not too much. The biett rnu±^t 
be on the weather aide of the photographer. 
Spring, summer and eaily autuimi uxe the 
best times. 

Smoking iia prolilblted, mid wlicn ail is 
in readiness and the period of waitmg 
commenced the ^dJence muat be absolute. 

If you must move, do it very slowly, so that 
if a badger appear?i just when you are 
bringing up one hand to brush a^va.y an 
insert no harm is done. Vou just keep your 
Liand e.^a!:tJy where it was. After Looking 

Si 


for a lew' seconds, provided your hand does 
not UIOVC+ Brock is sati-sfied. The ob.>w:rvnr 
must be so stiU and silent that to ihc 
badger's semscs he is not there a? all Onl^^ 
thus will a badger alloiv itself to be seen and 
photographed. Tf nothing ha$ happened by 
midn ight (B. S.T.), thS ng Ls wrong . Rroc.k 

Ts not at home, the weather is unsuitable, 
or be knuws that someone h outside the 
earth. As to weather, wol, cold or windy 
nights are least suit able ; stitl. w*arm nights 
are best. From the middle uf June. July and 
August. cub?L make ii necessary for the 
observer lo be concealed farther from the 
earth, or np a tree. Otherwise the playful 
young may blunder into him. 

Strnn/ng Places 

Although noctumidK badgers occasionally 
come out and enjoy sunshine. Use sunning 
places are not diflicult to find : they are 
seldom many yards from the sett entmnres. 
There arc at least iwn tr.'icks by which the 
badger can enter or leave. At The time of 
wiiLing I do not think badgens liave 

Keen photographed sunning themseives. It 
would be un accompllshmenl. These sunning 
places are used imguLarly and arc often 
neglected for iiays dr weeks! It Ls tlie type ol 
photograph where arranging the apprtntlus 
lo make the badger photograph itself would 
be excusable. But that would not be easv*. 
The po-dtiou w^lierc a badger hes ciui oidv^ 
be ascertained by observation and an ability 
to read signA. 

Phatngrcrph/jig the Fojt 

The lox is commoner tliau the badger. 
s(j thui upjxH-tiinitiftij of obtain ing photo¬ 
graphs are more frequent. Photographic 
procedure is much the same ns for tliR badger, 
except that the fox somerinnes comes abroad 
in daylight and leaves iUi earth earlier in the 
evening. The entrance to a fox^^ earth is 
less clean than a badger's, and footprints are 
dbitmelivc. Otherwise there is not niucli 
difference, because many foxe^^ lie up in 
badger setts. Both animals arc wanderer?!, 
but there is more regularity in the badger's 
movements. When a sett bccomei^ tenanted 
by a badger the ajiLmuJ will probablv stay 
a monllj or more. Lf undisturbed. The fox 
may stay only night or two. Fox .sight is 
good so a hide may be necessary, Eartlis 
tn open pkens should be worked with a 
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hide, or liiit idcmn ini favour of an earth in a 
djirker place. 

5r)c3pj>jiig Che Cuhs 

Adult ioxes should bn altempted ar night 
by inizans nf flashing appiralUb : fujt nubs 
by night Qt clay, for null?! play freely around 
their earth ift the daytijiio. Tliey becorne 
easier to photngrapii as they grow older. 
That is because they iTeeome independent 
and more prone to wander oH uluiie. Whmi 
the cubs fiTiii see the light ol day they do 
not issue forth without the vixen This 
provides a photographic difiicuJiy. Ttie 
photngrapiier and hide must be On the 
weather side of the fox earth and ruKSn other- 
\iise the cubs will pick up the scent : but the 
vi.^en .ipproachus bur nursfiry up~^ind, and 
^0 knowK thac there is a !^1 ranger in the 
vicinity. She stays aumy and the young cubs 
do not venture forth, ft may he worth while 
Liying for a pfiotograph. because sumc times 
the vLxen lies up unth the ctibs, .A. good 
light la necessary : fox nubs are active, and 
exposure must b* shore. The longer tbe 
local lonfith of the lens the less ambitious 
ahould lie rhe photographer to get too near 
his subject; depth nf focus h limited. 

In daylight the miniaturic camera should 
produce fuslHilass restilts of cubs at their 
t^^rth, the shortness of focal length of the 
Icna giving it an advantage over letises of 
^ix-iuch focus or more. A freshly killed 
rabbit or other bait is often placed near a 
fox earth. It is something to focus ou^ but 
the dead rabbit intrudes in the photograph. 

Start und Vyeosef 

Ihcse move m the daytime as well as at 
*i*ght. Unless they have young, both arc 
w'a.nderers and may use any of scores of 
rabbit burrows. Both nin well* and ah 
rtiovemcnts are quick and jerky* It Ls not 
easy lo eliminalo movement in a photograph. 

is possible lo phatograph either in 
a wild state, hut the time rcc|uired may 
bo a serious deterrent to majiy a would- 
he photographer. Naturalists often witness 
a rabbit hum and see the kiU. Tfte .sCtat 
sheers off when diisiiirbed. but will usually 
return as soon as it feels that the coast is 
c ear. The best photographic upixirtunitics 
aru when either of these animah; is dis- 
t:ovLrpd dragging the carcase of a freshly 


killed Victim. Tlicy are more impatient to 
return then than when disturbed at a kill. 
Photographs can be obtained widi the 
refle.x held in the hand. 

li either is seen moving in a leisurely 
way, the place where they were last seen 
should be approached quierly, with the reflex 
shutter set and dark slide drawn. The photo- 
grapher miutl be still, and if the squeal of a 
rabbit can be imitated, matter?; are simplified 
lAjciis must be accurate, and a slmtter 
speed of abuut i/ioo second given: a 
second chance at the sunie stoat or weasel 
in unlikely, the noise of the shuUer proving 
loo much. Tliu rabbi t^s sfjueal can be imitated 
5ufticientl3'^ w-ell to dcceivi; citliur stoat or 
wcaxel by nearly closing the lips and drawing 
in air sharply with a squealing sound. It is 
easy lo Eeam and is useful with uLhin: animuLs. 
\Mjczi a badger hrxt emerges from its sell, 
it sits ju^E outside thu entrance. That is ihe 
time to expose. But someiimes ii trioviiii 
straight out into tlm darkness ; a rabbit's 
squeal will cause it to stup and hnik round. 
That applies ro the fox also. 

life of Traps 

Stoats and iveasels are eas^^ to trap alive^ 
and ran then be photographed under control. 
Tilt! trap bs made nf wood about two feet 
long.^ Uke a squaic-^tbapL'd tunnel. There h 
a s|3ring dn#>r at each end and a ^tu^l move- 
able platform in the middle. When pressed 
down this platform release the end doors 
together. Such a trap placed along hedge¬ 
rows, dose in, is efficient. Most artlmaLs 
move under cover in prcfcrtmce to the open : 
no bait Ls necessaiy", but a sniall dead bird 
or mouse may hedp. The objection to the 
long trap is that it frequently catche.s un- 
wauLird animals. Rats, young rabbits, and 
even an occasional little owl, will necessitate 
resetfing- 

As to coiitruL I photograph between two 
sheets of plate glass Itcld apart by a wooden 
frame. The Iwttom of the eiiclosurt! ifi 
natural and the background also consists of 
herbage growing naturally. Fnciis, set 
Abutter and draw dark slide before Inserting 
the stoat or weasel. Temperntiire soon rises 
between glass .An uiicundortahie animal 
pliutugraplix hadiy, and unless the result is 
a good natural likenELs^ there is nothing to 
be in favour of control. Reflection may 
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be mated hy holding :i black foousaing 
cloth immediiiLeiy bchii^d I fie camera. 

Cam i vomi5 atiima 1^1, when mnftoed 

behave differLiiLl>' fiom rodents, Tlicy are 
more intelligent and make little effort to 
e^icape so lung as they feel they arc being 
watclied. They save rhetr energy^ until they 
are alone. Tlie photographer must know 
quite a lot aboiit the w^ys nf the animuls 
he is trying to photograph, and vsith that 
knowledge cxpnsnreft of one or two seconds 
on rontrulkd animals, mlh tLe lens at /r6 
oi /22. become easily poiwlbLe. 

Pfint{}gniphiiig behind glass U not ^*&fy 
lomantic, but in skilful hands it pruducts 
results which cannot be obtained in any 
other w*ay. It is foolish to oritidKc such 
phoiographs as unnatural, 1 liave ^^hown 
such photographs to some of ihe finest nature 
photographers of today, and none has 
known ihnt they were taken between glass 
until told, Tlie same method can be used on 
other mammals, hut it should be a lus^t resort. 
Gla.ss, nu matter how careful the photo¬ 
grapher may he, is better left out. Much can 
he done in the way of control without glass 
with most small mammals, but the 
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are ron active and impatient to lend them¬ 
selves to simpler mcLlEod.s. 

The polecat mA^y have been, and most 
probably lias bcen^ phoujgraphed in a wild 
state : hut f have no knowledge of the pine 
mat ten ever luiviiig been successfully photo¬ 
graphed T he lormer still e,\ists and Irtods 
rcguJarly in reinotc part.sof the Rritish Isles : 
ccrntral Wales is its stron^holcl. The pine 
mtuten is on ihc verge of extinction. 'J'he 
polecat i 5 a great rabbil-killur^ and the' 
iiiainintd phutognipher vvith time to spare 
should succeed. BuE the rariEy of the pine 
maiieii and its arboreal habits make it one 
of the most difficult phuEogmphic subjects 
in tile British Ts!fw. Ihider controL neither 
polecal nor pine marten should prtjvif mcjre 
diificLiJt th^n stoat or weasel. 

Pfohfcm of the Otter 

The wild gtlcr ts a difficult problem. 
In captivity it is a comparatively sbtiple 
subject— just tlic u^iual animated hall of 
fjuick mEJvements, curiosity and mischief. 
An ordinaiy subject toquiring jiatieuce, not 
much worse tJian an active puppy. 

Wild, the Otter requires as much c.ire as 
any animal 1 know. If 3 holt containing 
young can be found, put up a hide and work 
as aaon us pussihlu. The young will be 
removed as soon as the female or bitch otter 
finds out that they have been dii^overcd. 
In marshy, water logged country like lliu 
Broads the young are produced in reed beds. 
In Ks,se.x, and no doubt other counties where 
land ha.s been reclaimed from the sea, otters 
haunt the neighbourhood of marshes and the 
young are concealed in suitable hollows about 
sea-walls : or sea wall draining ditches. The 
draining ditch is narrow, tw'O or thr^e vards 
wide. The otter Cubs are close to the diich 
and the female appreaches by swimming 
gently along the ditch, reaching the cubs 
by landing through an opening iti the reeds. 

The camera cun be erected on the opposite 
side of the ditch, placed low and concealed by 
herbage. If the lucailiy is lonel3^ the IcmaJe 
will her cubs in daylight, especiallv 
early monilng and evening. Be prcpsired 
to photograph by nosiilight^ if necessarc'. 

Rodents are Rimpler subjccEs. Rahbits 
can be phoiographid outside their burrows. 
Choose a burrow weU tcnaiUed and photo¬ 
graph day or night .4 hide placed in a 
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warren tail be ocCupkd rowar^^A i?veiling 
wi:ll b^iore sunset and i!X|KiHiircs with a 
reflex made iieely. A lolepfioto lens m u 
hulpp and the hide shnuld have aiii openinf^ 
Oti each side at a <:uniJortabli^ height to use 
ilie Ckinicra wiien the lens protrudes tlirough 
the hole. 

Rats, bruwii ui black. can be phoiographed 
best by night, hut tht; brown rat comes 
abroad ill the daytime m lonely pkctis. 
Municipal mbhiflii dimipii arc often rat* 
infested and lar removed from bumuii 
dwellings. Rats run about day or night 
^Ltid runs arc wcU mticked. A bide should 
be erected and tht camera focussed on a 
miich-tt-sed track. A large $tonfr or tin 
shcniJd be placed on the run ju.st out of the 
picture. The travuUiiig rat will pause in 
it5 surprise and give the photographer a 
chance to expose. House mice can be prac¬ 
tised on at home by flashlight. It saves 
time to feed for a lew nights ui the same 
place Quiet is all that is necessary'. Field 
mice can be flashed immudiuttly outside 
their holes. If there Is doubt as to whether 
a htjk is occupied, a couple of dead Icavtsi 
pushed just inaidu the entrance will he 
cleared the first nighi if a mon.se is within. 

Rodefsts—D^flicuil and Easy 

The dormouse and harvest tiioujse arc 
Climbers, so pholography in a wild state is 
attended with much uncertainty Chances 


of success are remote. 
It better iu photCF- 

^raph under control For 
the dormouse, a snitahk 
branch—hajccl -is natural 
—is focussed- The mouse 
is placed on the braiich 
and held gently in 
position until it 
down. Lift the hand 

clear and expose, Jlar- 
vest mice are the eaxie^it 
of oJh because they arc 
poor jumpers and 
liable to eHca|]e. Focus 
on the upper part ot 
a twig or some Avhtsat' 
ears and imnaduce the 
mire on to the lower 

port. They will run up- 
w'ards and provide 

plenty of Opportunitiesi fur making altrautivr 
negative?:. 

TIjc Insectivorous rnammals, hedgeling, 

moJo and shrew', owing to their habits, do 

not rcjMty Lictii^ spent im photographing in a 
wild state. The mole often comes above 
the ground. Catch it and expo^^e with 
re Hex. The animal mubt be on very hard 
ground, ur it will burrow before an exposure 
can be made. Shrews are tremendously 
active, so expr^ures mii.st hR sliort. Between 
glaj^ is the easiest method. Bats can be 
photographed in suitable surroundings under 
control but some roosting places, especially 
ettves, allow' flashing in situ. 

A Tomfj/er Tip 

One Tiietliod of photography of small 
nioinntals w'hich I have used with success 
Is to pnt an ordinary' glass tumbler on Llie 
ground and get the cumera all ready and 
focussed. 'Hie mouse or shrew is then placed 
under the tumbler, and as soon os it is In 
a good position the glass Ls lifted aw^y and 
the expo^iiire made, llie sitter usually then 
escapes. There is no reason wliy this 
method should not be tried for rats and 
vrattu vule.s, substituting a large glass joui 
pot lor the tunibler. 

The ‘ihnrt-tailed held vole can be photo¬ 
graphed by day either in a run or just by 
its hole. 'The run wall have to he opi?ned 
out. or the vtfIp will fioi be obvious in the 
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picture. Bank voles love ivy-covered banks 
and show themselves so seldom that photo¬ 
graphing in a wild state is heartbreaking. 
They make attractive pictures under controL 
and because, unlike held voles, they climb 
about low thick hedgerows, are not un¬ 
natural photographed on a branch. This, 
of course, makes it easier to focus than 
when a mammal must be on the ground. 

Water voles I work from the hide with 
reflex and telephoto lens, taking care that 
the colony is well populated. Some obser¬ 
vation is necessary to ascertain where the 
mammals use the land* In some streams 
these mammals miiltiply tremendously until 
disease tliins them out. Such colonies are 
great time-savers, and a small log or stone 
in the water a suitable distance from the 
shore will soon be used by the voles, A 
stand camera with roller blind, focal plane, 
or Luc shutter will be better than a reflex. 

The miniature camera worker will readily 
appreciate that opportunities for successful 
photography are endless. 

Squirrels should be fed before attempting 
to photograph them. The animals can some¬ 
times be discovered in a semi-tame state in 
parks where they are encouraged. Feed 
regul^ly and entice them away from the 
vicinity of many branches to one suitable 
branch, which may be natural or placed by 
you at a height suitable for photography, 
A post with a flat top is a favourite sitting 
place for squirrels, which are never free from 
fear on the ground. Work from a hide, 
preferably with a stand camera. 

Pictures of Reptiles 

Reptiles (snakes, lizards, tortoises and 
turtles) are best photographed under controL 
The adder is poisonous and must be handled 
carefully. All that is necessary to obtain 
successful photographs is to focus on the 
ground where you intend to photograph. 
Two small stones between which the subject 
will later be placed enable the photographer 
to be sure that the sitter will be properly 
registered on the plate. A stiU reptOe is as 
motionless as if dead: when mo'ving, few 
shutters indeed can eliminate movement. 
The photographer must know enough about 
bis subjects to enable him to stop lens down 
^d give a short time exposure. Use a stand 
camera. The shutter need not be silent. 


Snakes and lizards can be photographed 
Mild simply by stalking, setting up camera, 
and exposing. It is not easy and movements 
of the photographer must be smooth and 
unhurried. No shadow must touch the 
basking reptile. 

Amphibians (toads, frogs, newts and 
salamanders) can be treated the same way 
as reptiles. They are slower in movement, 
but more persistent. I spoil more plates 
Math amphibians than with reptiles. Am¬ 
phibians have an aquatic metamorphosis, so 
to be complete the photographic series should 
show ne^vts in breeding dress in \vater, and 
tadpoles. This falls under the heading of 
aquarium photography (^,'y.). 

The study and photography of insects is a 
subject providing much interest and tremen¬ 
dous scope. Many are easy, £.g. butterflies at 



LIZARO IN THl SUN, Various repcHes.such as snakes and 
■turds, can be |>ha^o£raptied wild, buc in tulklflf them the 
photographer must move stealthily, care being taken that no 
shado¥#s fall on the subject to startle k 
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siftfrr snjfidown, nnrtth? <tl oit trco 

Eniiiki. be^ellw nn fltiwtrrH, ttc. Active 
ground Iwetks aliouM tirst bo foriisHfid mih 
a s^tuiid csunora on the ground under a tin 
lid Avith a gljiRs tup. %Msen tlie boetle stopij 
ninning found, if it ts in a good |xj>iticin, lilt 
away tfio lid and €.v|jObfC. E^eposure «linnlii 
be short. Even when other^'ise stiUn insects 
often wave their anniiiTiai: about ind in rhm 
manrifT .s|>oil platen. 

Thu life-history' of inseulH consists ot tour 
Stages: the egg or ova, the catequllar or 
Jana, the ehry^is or pitpa. uiid the perfect 
insect, or tmagn. TTiu egg is immobile and 
offers no didkulty escepr that it is usually 
a photo ’fnicmgraphieal aubjecl. In most 
insects tikc pupa state Is f[uie-m!etil and 
pliutegraphy perfectly straight forward. The 
imago nsnally givui lit tie trouble. Every¬ 
thing must be done not to uxuitu an insect. 
A butterlly nut ol the suit will Tisuallj- remain 
quiet. will a day-flynng moth. The night 
flyers allow thernselves Lo be photographed 
in the daytime. Few insects will sit if picked 
up and put on a panicuLii perch, hut !Tio.*st 
will crawl wlieru wanted if gently jiersiuaded 
i n til jKJ^IliOn- rhe Lin.'ae of iui^^cts p^ro vide 
the most difficult .sub|ucts. Some are aijuatic 
.and niujit Ik: photographed in taukiip others 
are j;ubiermnean or wood borers and can 
only be plioLographed under snme form oJ 
cuixtroJ and never l[H>k very iialural. 

T^e leaf fucdci^ make good piemres and 
can be photographed W3ihi>nt H^K>ilifig many 


plates if ttie photographer will go to a little 
trouble, llie larseie to lie pbutugraphed 
should he kept .Hupplled with fresh fnnd- 
plfcuit. A hungiy^ caterpillar is always ruyLive. 
In the lar\'a rearer^ place several picked 
sprays of food-plant In small tubes of water. 
Before long a larva will be seen lo be resting 
quinly oil one of the special sprays. Tlie 
tamera is creeled wai h a suitable background. 
3nfi the twig quietly liflcd ^vith the catcr- 
pjlhtr, and screwed intn the 
required. 

ANIMAL CINIMATOCRAPHY 

FOR THE AMATEUR 

Klkle^ rno-tlon pittum life is s. 

puriulc that ftVftry tmaceur should censHcr, 

Eor the ifibertnE qualitite of thAcLnd arnica 
mike k very suinbEe tor such work 

Mudurn invcniions have enabled the 
ainateur phutugniphui to take cinematO' 
graph pictures in miniature of mn\ing 
objects- There anf iiiiiiiy makua uf tht-^ 
small camuiit^ now on the market, and if the 
photographer earns to go to a littlu troublu 
there is no reason why he or she should not 
ubtaiii some excellent ilrrm of our vriid birds 
and mammals. 

.Animal cinematography is easier than 
obtaining stills : tlitau m no waiting for tbc 
appropriate moment for exposure wlien tite 
animal is at rest, Thu more action tliuru is 
in your subiuci tVie bettor the result will be 
.Viiollicr great advantage is that the photc^ 
grapher need not be 
w ulo.se to his subject. 
Wlien taking a still 
photograph of. say, a 
tlimsh with a fi-iu. lezLs, 
E:hc photographer should 
l>e within eight feet, hui 
with a !9ul>i^Laiitlard rtnu 
camera and a b~m. leiii 
ilia phoTographer cniild 
be 50 fuel away and ub^ 
tain a life-size picturo on 
a 4-ft.. screen. 

The reason lor this is 
thilL the actual picture on 
q or 16 mm, is exceeding¬ 
ly small, and when pro¬ 
jected on to a ^ccii ot 
fotiror six feet across, the 
uJilJiig^cmun t m very great 
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OTTER IN WAITING. The concinuous purr of a cine camera Is far leK Mkeljr 
to fr.fihteo animals than is the sudden click of a icill camera'i shutter. The fine 
photo of an Otter seen above is enlarged from a single frame of standard cine fiim 
Pheia, Offver Pike 


If we attempted to enlarge a 
single picture from one of 
these sub-standard films to the 
size we show it on the screen, 
it would he so coarse and 
grainy that it would be use¬ 
less as a photograph, but 
when one picture follows 
another tvith great rapidity, 
this grain is not apparent. 

Alternative Lenses. All 

the sub-standard cine cameras 
put out by our best firms are 
reliable instruments and will 
turn out the finest work ; some 
have a turret mount that takes 
several len.ses, which is a great 
advantage, for we can then 
quickly change our lens to suit 
the subject. A lens of 4-in, 
focus would act as a verv^ 

}x>werful telephoto lens on a 
q-mm. camera. There is a 
very accurate focussing scale on the lens 
mount, and the distance from the subject 
should be measured carefully, so that 
the exact focus can be obtained. It is a 
good plan to fit a miniature range-finder to 
the camera; this waE tell you your distances 
\\ithout going to the trouble of measuring. 

Many Ireginners in bird photography make 
the mistake of working too close to their 
subject. WTien attempting to take cine 
pictures of a bird feeding its young at the 
nest, you obtain a far better picture if you 
build your hide 12 feet from the nest than 
you would if 3 ou were tr^ung to do it at a 
distance of a yard. In the latter case vou 
are so close that there is little possibility 
of tlie bird returning, while at t2 feet away 
you can make a weU-camouflaged hide, and 
3-otir bird will be back quickl^^ 

A Practical Ruse. Wlien working 
with a hide, always endeavour to have 
a companion vcith you to walk aw^y when 
you are inside. Most birds are able to dis¬ 
tinguish between two people going to the 
hide and only one walking awmy, but this 
difficulty can be got over quite easily ; the 
one who walks away carries at arm's-length 
a long coat with a hat placed on the top. This 
little ruse has been successful with myself 
when filming the wildest birds. If 3’^ou work 


alone and 3"Our subject, be it bird or mammal, 
sees you enter yom hide, you are simply 
wasting your time, for none but the very 
tamest creatures will return. 

You need not think that the noise made b3^ 
the cine camera will scare your wild sitters ; 
birds and mammals take no notice of a con¬ 
tinuous noise, but the sudden click of the 
shutter on a still camera will cause them to 
hurry away in fright. I have filmed at dose 
quarters otters and badgers, mammals with 
a keen sense of hearing, but the continuous 
noise of my cine camera has not scared them. 

The most difficult part of cine work is 
obtaining the correct exposure. In a roll of 
film we may have a dozen or more shots of 
different subjects, all taken in varying con- 
dit ons of light. When the negative is de- 
\-eloped these cannot be cut out and treated 
according to their exposure, as the complete 
roll is developed at once, and all the subjects 
obtain the same amount of development. If 
our exposures are not correct, some ma}’' be 
over-exposed and some under. Fortunately 
this is a difficulty that can be got over 
with the greatest ease b}" using one of the 
numerous photo-electric cell exposure meters 
now on the market. These tell you the 
exact stop and exposure to use under all 
conditions of lighting. 
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L«ngthi of Shots. A fault thp. amatcar 
diicniatQf!|irapher nwi^t g^uard against Is ex¬ 
posing long laiigLhs ol filtn oti oni? subjacL 
When taking; shots of such aubjccls as birds 
in ttighf, hii^ fd^diitg their young, or mam- 
TTiaJ^s devouring their fond, a length of film 
lasting 15 Reeands on the screen is quite 
enough, since a shot on the saiiie subject 
lasting a minute becomes nvonotonous: the 
intercjit in a film is far greater d we fill 
it with varinty* instead of showing long 
lengths of one scene. 

Some of th* siilvstaiidard cine caraenL^ are 
fitted willi a device for speeding up the 
exposures ; this gives us slow-motton Avhun 
g^mjnnted on the screen. T have found that 
a great many amateuni on acquiring one of 
the small dno CiLnieras think that tu produce 
slow-motion effects on the screen the 
pictures must be taken slow'ly- 

U our small camera is geared tip so That 
^ve can take 6 o picLuies a second we obtain 
some bcautUuI effects in alow motion, hnf 
again we must be careful not to wasLo film 
by expuaing long lengilia on one subject, 
M lenses iised i>n the q- or r^-mm. ciunera 
should be fiLlod with houds to koep out 
extraneous fight ; the hood also helps tia io 
take pictures against the light, and some 
very beautiful effects can lie obtained, A 
while bird, such as a iwagnll which nej^a cm 
the ground, makes a far better picture 
taken against thc^ light, 
for in cinenuitography 
shadows always add to 
I he interest. The siairse 
bird taken with the light 
shining directly upon 
it is not nearly so 
attractive^ 

With most wild crea¬ 
tures a hide is iicccs&ajy; 
this should alwayi^ be 
camouflaged to resemble 
the surroundings. Honrs 
of waiting can be saved 
by those pholo^pfiers 
who use their wils when 
building a shelter^ The 
camera should be fixed in 
position and the hide 
built over it. 

OUVER €. P/KE, 


ANIMATION, Making inanimate nb- 
jects mnve, apparently of thcLr own S'oHtion ; 

a plate appears to slither across a table. 
It is placed nn one end of the Luble and a 
single exposure (one frame) made on it. ITie 
camera is stopped and the plate moved 
forward a trifle. It is filmed in its 
now position (the camera being in the same 
pcAition tliroughout) and each successive 
position likewise filmed, the plate being 
moved slightly b€twi:i:ii each cx]jusurc. In 
the projection the plate appears to move. 
Cameras not fitted with a siugk-pietLire 
device sliould be set at eight frames a second, 
a nd »he but ton gi ven a =harp j ab. This met!lod 
uf ""one turn, one picture'" is termed "stop 
motion " H Is the basus of cartoon work. 

ANTiqUES; HOW TO 

PHOTOGRAPH THEM 

5 |» 4 Ci 4 l me^hadi, art 

required In the photo^npli^ vi old fumh 
tur#, antique and 

Piecing pictures of antiegue objeets^ wuch 
as pedod furniture, glass, china and the Uke, 
may at times be made with an ordinary' hand 
cmnera, but for serious purposes, and especi- 
^itly for reproduction, it is essential to employ 
a stand camera having a long extension in 
order that loiig-ftxiiLslcnscs may be used with 
it. The longest focus lens available should be 
empEnyed in photographing articles of antique 
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FALil AND Tftli-E. Atjjva h ■ phytyprlgih oF wlllflWMgj.tItffl- <illh« 
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internet ^ for the Longer I he focu^ oi 
Llie lulls Lite farther away the cimeni 
may bo placed from tliu object, 

:ind the better tile drawing ” nr 
perspective of the object in the 
photograph- 

.Mthough ail anUqDe piece/^ 
such a table. chair, a grand¬ 
father clock or an old oak dresser, 
may have a more " natmal " 
appearance when photogniplicd in 
lU uustumary situatleu, it is the 
practice of catalogue compilers and 
yf editors of periodicals devoted to 
the study of antiques to demsTid 
photographs of antique funiiture 
p«»ssessLng plain and preferably 
w^hite backgrounds. To take sudi 
pilotagTa]ihs the article of fiitjuture 
must stand upon a white sheet 
w'hich should be extended vertically 
at ihu back of it. If the vertical 
portion of the sheet and, as far as 
possible, that upon w’hidi the ubjeet 
]$ standing arc kept moving during 
Lhe period of exposure, a iwrfectly 
plain background will \x obtained 
in the negative. 

Much of the success of antiquum 
photography depends upon the 
angle from which the photograph 
bs taken and. aLw, upon the lighting. 
Generally speaking, an object of antique 
interest should never be taken " straight 
tm," It is better to take the photic 
graph from an angle and to have the 
light bearing obliqudy on the obiect- The 
surface texture ol the object is thereby 
cntpliasizcd, irregularities dearly dispUtyed 
and troublesome rdiections frequently* 
reduced to a minimum. 

f^anehrumatic pklcLs or fiiiiis are not 
essential for the photography of old furniture, 
hut they are often advisable, especially when 
they me used hi conjunction with yellow, 
orange or red colour filters, in order to render 
maximum detail in the wmid surlace. 
Aniique lumituie which is reddish in hnc— 
as, for instance, mahogany—and that which 
browii'riKl varnished diuuld alway's be 
photographed on panchromatic emnlsiona, 
otherwise it will appear almost perfectly 
black and lacking iu dutail in tlie hnished 
photograph. 


Tlic photography of articles tif glass, pot¬ 
tery and metalw'aru is not difRcult provided, 
in the iiiain, that the correct lighting con¬ 
ditions are obtained and that uiiwanted 
reflections arc avoided. G!US$. china and 
similar ware must be phofognipheil agaijist 
a black or grey background ^ and. particularly 
in the case of glassware, great care rnnst be 
taken to reduce aimoying reflcctioiis to a 
mmimnrn, Thm can be done by employing 
as di dosed a light as possible and by^ holding 
up in front of the camera a black cloth in 
which a hole has been cut for the camera lens. 

It is not usually advisable to endeavour to 
elimiaate completely^ reflectiutis from a glass, 
metal or pottery^ article which iS to be photo¬ 
graphed. lor a judicious amount of ruductloii 
on the article adds tu the tialurul effect Ol 
the plioLograpli and Imparts to it an addi- 
lignal " roundness " 

It sometimes rccouuncndcd to wipe 
bright metal articles over with a rag 
charged with metai polish before they arc 
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COMT^ASTtNC RESULTS, twa,4ni-mpPn iho^vipii NftW 
i-Jthl 4nd wrH?rt* ^ntCiHlIt =n niili.ii &r mu i phclflirioli ol 
luiRTlliirv. E^lifR: wItIi ^rdlrifti^ pliki. HI«hL 

bI dnJxn l^#U-|h-l: 9ut tO th# f^ll b/ lunchramurc ^it« 
Pim>. 4 flfofiffc Ud. 

photogrnphfKl. Tills cciiaiiify reduce The 
re£li2trLioiis, but mEessthe metal polish is very 
evenly appEied a patchy result is obtained. 
Vessels uf Silver and other metals which are 
iQ be photographKl may have ihclr bright 
^iirfac^ dulled by the simpEe expedient of 
filling rhem with ven,- culd water. 

GliLss tumblers, vases and simikar articles 
are be$t filled to the brim with water to which 
a lew drop^ of potossiiirti permanganate 
solution (sulficient to cotnur the water faintly 
pmlcl have Exx:n added. 

Some£inie$ an object nt glosswaTc will {mva 
a pattern delicutiily engraved or etched upon 
it This can be brought np clearly by rula- 
bing a little talcum |}Owdt:r over the gloss 
surface and then blowing the surplus away. 

Vov accentuating the designs and puUerus 
upon chins and pottm^ articles, recourse 
must be made to the use of colour fUt-urs. 

For serious work in antidotes photography 
artificial lighting is the best to ose, and the 
beginner inay obtain excellent results by 
employing a couple of photnflood lamps. 
Backed plates (if fthu^i are not usedl are 
essential and full exposures rnusf bo given, 

APERTURE. The apcrtuie of a lens is 
that area of its glo^s which is unolsscured by 
the stop nr diaplirogm. Upon I he Kize ui the 
lens aperture depends the amount ol light 
admitted into th^ camera. 


Since the area oi a drcle is proportional to 
rlip :^qiiare of it.s diameter, it lolluw^s that I he 
anioimt of light transmitted by a lens must 
also be proportional to the square of it^^ 
aperture dioiiK'Lcr. 

Sup|K}i^c^ /or iiiistancc, that wc lake on 
3 -inch focus lens having an aperture of 
I inch in diameter and we find that, with 
a certain Intensity of light, we can make a 
crisply defined picture with one second's 
L-xpOL>ufe. Bearing in mind the law enun¬ 
ciated in the previous inaragraph, it wUl 
beujiiii! evident that, given a lens ol similar 
local-length but having an aperture ol only 
tial/ on inch diameter, the necessary exposure 
under the some conditions of lighting would 

lie not two but lour seconds. 

We may .say. therefore, tlioT the differencL 
Lii exposure times necessitated by l!ie use of 
different len? apertures is as the squares of 
the djameters of the laLter. 

Tliih^ ii:s£?unii::^. ul course, tliat the iirea ol 
the lens aperture is the some as the actual 
area of the opcxiiEig formed hy the stop or 
diaphragm. When the diapliragni is pl^ed 
in front of the lena tlie.se values arc ^ual. 
In many lenses, however, the dlaphragui is 
situated l^etween the tens components, and 
under tliL'se conditions the diariicter ot the 
shaft of light parsing through the lens may 
be greater than the diameter of the lens 
apiTturCp since the front romponent nf the 
Eens acts os a condenser and converges or 
narrows doivn the light beam so that a bf.am 
larger ihau that actually transmitted by the 
Iront componctnt could pass through the 
diapbragni apertore. The diameter of tlibi 
beam represonts the or trctr^iVis 

a|jertiire of the lens in contTadiRtinrtion to 
its actual aperture- 

What is known a^ the local aperture '* of 
a lens is simply its effective Or wOrkiii^ a^jer- 
luree.xpresiii^ ivuinerically ax a frariioh of lU 
local length. Thus, il a lens ol 4I inch focal 
luiigth has an ufTective apertture of i incli 
diameter, its focal aperture will be repre 

Rented by the expression ^ or, more usually 

by /4r5, Alt these "/ numlwrs,"' which Ire- 
quently puzzle the beginner, merely express 
the ratio of the e/Tective aperture of the lens 
to its focal length. 

Sec also Hepth ot t'oeus; Diaphragm; 

Focal Length. Len^ 


91 



AQUARIUM PHOTOGRAPHY 


AQUARIUM PHOTOGRAPHY: THE BEST METHODS 

Bernard Afperi^ Jr* 


Under-water creatures form a fascinating subject for the animat photographer, and with 
modern equipment and material it is possible to obtain first-class pictures through gl^s 
and water. This article, aided by instructive illustrations, clearly explains how satis¬ 
factory results can be obtained by the intelligent use of artificial light and ocher means 


P hotographing fish, either in a small tank 
or pond at home or in a large public 
aquarium, is a fascinating pursuit, but 
owing to the difficult}^ of arranging the lighting 
to combat diffusion in the water and reflec¬ 
tion from the sides of the tank, the making 
of satisfactory pictures is not as easy as 
might at first sight appear, and some special 
apparatus is needed. 

Aquarium photography is conveniently 
divided into two main classes: first, using 
a camera on small tanks in the home which 
can be arranged and lighted to suit the 
particular requirements of the subject, and, 
second, photographing through the glass 
of big tanks such as those at a zoo or 
public aquarium, where little can be actually 


arranged and it is a question of making the 
most of existing conditions. 

In dealing with the latter, most aquariums 
offer the minimum possible amount of light. 
Bright light would trouble the fish, and in 
many cases the tanks are viewed by the 
public from a hall in almost complete dark¬ 
ness. The illuminated tanks, which appear 
to be brilliantly lit in contrast, are often 
only illuminated by a single 6 o-watt lamp 
from above. This light after diffusion 
through the water is hopeless for rapid 
exposures, and if moving fish are to be 
photographed additional lighting arrange¬ 
ments are essential. The easiest method is 
to employ synchronized flashlight ; a large- 
size fiash-buib is sufficient at close quarters. 
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U NOER-WATER LIFE, anemones offer an accracnEve and appropriate settffiK for nfloua shell fish* and became of the 
slowness of movement fon£ exposures can be given. The lighting used in this photograpfi was by daylight bulbs» and the exposure 

was 30 sec* at fb.3 



SCORPION FISH AT THE LONDON ZOO, 


, , t # t. J X . careiui observation o^ their habits ‘t b possible to estimate when certain 

fish will remain motionless for short periods, it is then that the best oDj>ortunittta occur for raking photoaraphi This 
oi two scorpion lUh was tihen with a Leica (mmlaiurei camera b^ normal lighting at close range with a JO-secTexposure at f4 

Fhotosj Bernard' Aifmri. If. 
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DISCUS FISH AT CLOSE RANGE. This dose-up photograph of a small discus fish in a tropical aquarium taken in 
bright daylight and at close ram®. In order to etimlnate reflectioii from the gl^ a black card was placed in front of the camera 

with a hole for the iens (see text) 

Photo. Bernard Affier/, /r.; f2, I /20 sec. 



TRIO OF SUITABLE SUBJECTS, The freshwater fish known variously as the pike, |aek or gade is one of the best subjects for 
the photographer engaged in taking under-water photographs, since it has a pronounced habit of remaining motionless for con¬ 
siderable periods. These three rumlmnt fish were photographed in the London Zoo 
Photo, P. W. Bond. ; wiih Soshaffie, H.S, ttSO sec., f/fcrd bypersepsrtjre pfote 
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S a point of the lant 
wfierc the fijaL 

pasiscd at f ai tl y 
regular inrervals, 
tlie ^]juLtc:r was 
opened about a 
^rond before the 
iish appean^d in the 
^Hew-finder. a 
bulb bein^ held low 
down and as far 
away to the left* 
tj£utd side of the 
tank a.? possible ^ 
as sixiii a±i the fish 
passed across the 
\Hpw-finder tin: flash 
was fired and rhe 
yhutrer dosed. TJjc 
efTiiClivc exposure is 
the duration of the 
lla±ih which i 

in the case of 
Sasha buLb^ is 
roughly 1/75 second, 
lllf akMkt. &hei^ A light leiTiel on the 

.ulnju*d. Ttm wa ■ , Unnd rtt 

^iki Pliair-bytl#.. iIt«» I fcgul ItanO, SIQe Of 

rhe pier 11 re is 
rf t-cin Jrtii nrfleclJOii Irom the 

glass side of the tank:, and draws attuiition 
tn one ol the niiiii] dlfFiculties in this type 
of work. The best method to trace possible 
fodection is to liold an electric torch in the 
jHJsitiun of the flash, or dash-bulb, and then 
Standing immediately behind the ounura^ 
any diracL reflection may be noted and 
cuicd by a slight change nf positlou. 


Notes on Compojhion ot ANGEL PISH 

'J hp aft particularly- lonti aE TtinkiiiK l«*uijlul pattemn 

ol plantH. binJ^, ancS othiir objtfctffj nad tlinrr ps 

^iu^^^^oatton o>f their iucIFunI^ m iln? ptctufe. The 

lormia qI ihr fii'^h auiil themscIviM l-^auch tTentcipent. ancl iNt- ifcal*r- 
]iiantd BlcUiully uwsl mu cu’CfcKQry. 

BnlLi iJic hfih Kive the impression al buDriiricy by helnij plnced 
hvfil! tip in piciurif-Hpace, and bv ihcir upward mclmatien 
No I m the iflronjiesl Inclnr* No j s-utwirdin.-ited hy iJif 

jTompo^ticrn l this ptmt 3 The ^ hi I a ivhai wonLcI olhi-ra sw: 

IfT an awkw^nl empty nri'l 1 i^t?i*n tbeffe ti a thgbit 
tbnt il pUiWi iti iKtfl a trifle iw ubviouily. 

I^'mm one a^wl ihr upper pan5 ot the fi&h may be repirdcti 
us tlie bauie Dl a iTiansle with st = iipen roughly nl tbr tuttorU ol 
the weeds iit ^ : and ^uch aji iDVi^fKid tnnn^lv nUnofit Mwn>-5 ^ve^ 
nn imprensfinn qI mstiibdity ^nul top Thwe in no fiueli 

imprefiAmii hi*rc, becaiiW more in?n.iti:’nt lim?5 Inflow hrcwdly the 
divyorml Iron U^tloni kfl to tap right, while opp«iOK lines Ot 
ilimctka aiTtS iocmitiJ by the tsa^ant! ol No 1 ami the litle* 

ttI the weiml-i at I It is atlo;£ether a ^ood arrangtimeoL 
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fOXES AT THEiR " EARTH" 


OJivcr G. Pikt, 


“ C^/riefQ ff-liL t^r Whjdl wtf m apnm mamnni |in artiait wi flhlM»4f0plir. IV. ^Hfll 






Ji 











IMM. P/^®r Mm f#+ ^Kfd ^ ptflT. (SiAt 


Cecil: D. NqiIqj^ 















LOTT^* CQTTACit, f^ATFORP. * 

bN>iaE'^h l4^n*Jli^l hiiii.1T ■'P** i-A- R- C^iw 

faDrA^itgh (i|!4^ lian TraM,. Fisur f4.5 IcPii 41 fS-Ji*. 
IjlO %mz^. Ufwi'J P^**' pt*w)r Orn fllhr^ 

*" OftflIwWi'l ^^AiSjEflJKwn painLlrf 

■^Hh V*llirr farm." 

J$M WaiiisTr* Wtidp 4 ^t Fiwtifi^jWtr, 

» tUrJm 


too 












AQUARIUM PHOTOGRAPHY 


Unfortunately, most cameras fitted for syn¬ 
chronized flash-bulbs carry the battery and 
lamp as an integral whole on the camera 
itself, offering a front light which is almost 
certain to reflect on the glass of the tank; 
but it is a fairly simple matter either to 
place the lamp unit on a separate stand, 
or hold it as far to one side as possible, 
connecting the apparatus ynth flex. 

Where arrangements can be made to use 
flood or photoflood lamps, much more can 
be done by way of avoiding reflections and 
achieving good lighting effects, Tlie lighting 
units should be placed at an oblique angle to 
the glass each side of the camera, and if 
predominance is given to one over the other 
the lighting wall offer good modelling and 
roundness to the subject. 

In page 94 is an example where two 
scorpion fish settled in one position and 
remained there nearly 30 seconds, during 
which period a miniature camera was 
quickly focussed at close range, and an 
exposure of 10 seconds was given at /4 by 
the existing light in the' tank. 

Anemones and certain shell fish in a 
setting of marine plants offer attractive 
studies where long exposures can be given. 
An example is seen in page 94 (top), where an 
exposure of 30 seconds was given at /6.3, and 
shows little movement. In this case the tank 
had been lit by daylight bulbs, giving the 
appearance of veiy^ actinic light from the 
dcu-kness in front of the tank, just another 
pitfall for the photographer. The so-called 
daylight bulb cuts out an excess of yellow 
and red, whicli from the point of view of 
exposure provides less light than a similar 
bulb with a clear glass. 

Methods with Heme Aquaria 

When photographing the home aquarium, 
arrangements can be made to obtain the 
pictures under ideal conditions. Portraits 
of small individual fish can be conveniently 
exposed by narrowing the width of the 
' studio." A small tank is provided with a 
piece of glass that can be inserted near the 
front, as in Fig. i (p, 102), the background 
of weeds and the usual setting of the tank 
being arranged in the larger compartment. 
For the purpose of illustration the camera is 
shown too dose to the tank, but with a long 
extension, or suitable close-up attachment. 


the subject can be photographed as large as 
possible on the negative. At the last moment 
the fish is placed in the front compartment, 
where its movements are confined within 
an easy depth of focus for the camera. 
A picture of angel fish (p. 97) was exposed 
in this manner in bright daylight, with an 
exposure of 1/20 sec. at 74.5. A w^hlte card 
w^as placed at the back of the tank, as showm 
in Fig, 2. Light-coloured fish often stand out 
better against a dark backgroimd, when a 
black card can be substituted as may be 
required. 

The background card should be out of 
focus, and the brightness in daylight can be 
controlled by arranging the card in shadow, 
or altering the angle to catch or miss any 
direct light. Reflection on the glass of the 
tank must be avoided, or a portrait of the 
camera and photographer will probably be 
included in the picture. 

Ehmmctmg Reflections ond Shadows 

Under certain lighting conditions it is 
advisable to cut a hole in a piece of black 
card and stand this up in front of the tank, 
allowing the camera lens to point through 
the hole, care being taken not to let any 
shadow from the card fall across the tank. 
A small discus fish in a tropical aquarium 
was taken by this method (p. 95, top). This 
photograph, taken with a miniature camera 
very near to the tank, shows a small fish 
about an inch in length and practically 
black in colour. 

When empio}dng artificial light the same 
precautions are required as on larger tanks. 
The lamps should be placed well to the side, 
as shown in Fig, 3 (p, 102), one lamp being 
slightly nearer than the other. On small 
tanks, where the lamps are near to the subject, 
very short exposures can be given, but on no 
account should the light be used for long 
periods, or the fish wall be seriously troubled 
and difflciilty will be experienced in posing 
the “ sitter." 

Very effective pictures are often taken 
from above, A simple arrangement is sho^vn 
in Fig. 4, where the camera, on two pieces 
of wood, for the sake of clearness is again 
shown too near to the tank. The light 
can be arranged from the sides, as shown in 
this photograph, or the lamps can be fixed 
on the wooden strips at each side of the 
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camera; and, naturally, in 
either method the precautions 
against reflections already 
dealt with must be observed* 
Much of the beauty of fish 
life is dependent on colour, 
and particularly in tropical 
aquariums very bright reds 
and yellows are to be found, 
apart from the subtle tones of 
green in the weeds and back¬ 
ground effects in many varying 
subdued hues. 


pffotognpHed can be rcitricted by inserting 
a piece of glais In the tank to form a separate 

smatt compartmcnc 


to give the best chance of en¬ 
largement with the minimum 
amount of grain* A long focus 
lens is often an advantage, and 
some form of near focussing 
attachment will bring very 
small fish within the range 



Hg. X Showing the position for * 5^*^“ 
cround* The colour or shade of the card can 
be varied to suit the subject 

For this reason panchro¬ 
matic plates or films are to be 
recommended, and as there is 
little difficulty in obtaining suffi¬ 
cient subject contrast, very fast 
emulsions are to be preferred. 
When using a miniature 
camera on small aquanurns the 
subject should be as large as 
possible on the negative, in order 




How the camera can be arnnied on two wooden jupporc above the 
tank for taki0£ vertical photographi 
Photos, flemord A//jeri, Jr. 


Fla. 3. When using artifieiil light, the lamps 
should be located well to the sld:e of the tank, 
one Seine slightly ahead of the other 

of the camera. For most 
aquarium work in the home a 
long extension is essential on 
the camera, to allow the appar¬ 
atus to be placed close to tiie 
tank: and whilst excellent 
aquarium photographs can be 
obtained with almost any 
camera, there is an additional 
pleasure in the knowledge that 
ingenuity in adapting and apply¬ 
ing standard equipment will be 
rewarded by a larger field of 
operation and better pictures* 
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ARCHAEOLOGICAL PHOTOGRAPHY IN FIELD & STUDIO 

O. S, L^qji 

Of thfl Britijfi Muieum Phi^t£fgftiphic SiudPfl 

In i pnvtout irticla (Aerlil PhoiofT^pli^) the vjIu* io the irehtwloi^t of the amet^ 
when used \n ctlfpiunctK&n wUh th* iiropline is marfe tf»r- Hart wi ara -»ncern^ 
wiih cht itchn^ue of ph'OiPiraphin^ of chi pare ai cfose quarters boih in the field 

and In the studio 


A iic’-HAEOi-TOV h:is in |jlitrtijgrflpby a viifd 
I iuiti iiLtii:^pini:jable aUv, for wEbnui 
^ the camera roiiTiTt«^ ohject.-^ of the 
psiat tbiit JiavK iiuearthi!:d oOuld trcvf^r 
iinvc been fully studied imd understwKiL 
Thf^ arrhacologist, working un site. 
micovt!na ^}iTLe rytic uf u past afiC?. Time han 
rendered ii ^ frail that at a toncli it would 
lull tu piecc!^, even mimble to dii£l. But the 
camera k UroughL kilo action and a lasting 
rtirord is made before the object is Itist for 
ever. Agiiin, an iibject is biokcn on being 
removed from the site, bnt rneans uf 
phtiUjgraphs taken previoiLsly the ifClcntist 
has a isUre guide ui rccoiislructiiig bis find^ 
Figures, marks and shapc$ dimly di^iccniiblc 
on i=ome anrient piece are brought out 

i>n|ji4iiiiv, t'JOp liraiJtilfiiUy-nradephotngraLpli 

so that the expert can study them minutely 
TO trace Iheir meanuig uud their oHgttiA 
ExreTlent examples of work of tliis kind 
may be found in Sir Leonard WooUey's 
Ijook " Digging Up ilic Past [igjo)- 

Work on the Sfte 

Tlw archaei>loglst uses his camcrai? bodi 
in ilie held atid in the studio. Fur use in 
the held si Lirgu number ul workers prefer 
a miniature camera, such as the Luica, 
and in many instances, partfciilai iy where 
s|>ace i& icsLrlctcd. It biis obvious advaniagejc 
Aliemarively, $Land cameras arc fretjueiiUy 
employed—u-^ually o^ the half-plate sii^. 
With the apparaius rigidly set up* a serifyi of 
phutographs can be metde from precLseh^ the 
viewpoint, so that a double elieck can 
W obtained as tlic work of unearthing some 
relic jilowly proceeds. 

^ Jar as tliE tatter tj'pe of camera is 
concerned, it ntay be said that any make is 
STjitable proi'ided it b e<luipIK^cl w^itb an 
anastiginat lens, which gives the most 
miifonn definition and a complete flatTiP-=is of 
field—iwn features that are highly imporiant 
in archaeological work- Anoiher desirable 


feature is tliat the camera should have a 
guLKl falling front L 

.\s a general mlo the plates used should lie 
of the fait IV fast oahochromatir grade of u 
speed about T-T. T). TiiiTo are occasions 
when a negative and print are rctpiiTefl in 
the shortest possible time, and for this 
reason a temporary daik room is etOCted on 
the site of operations. For df^F^eloping the 
plates under these contlitions metul hydfo- 
ejuinon^ is to be recoiiunendcd. 

Alethods and Reretrrch 

Tlie more uitrieate though very intersrsting 
work of tho nichaenlogieal pholographet 
undoubtediy Ucg in the studio. Ue leaves 
tliR aitu of Operations with bis finds rarcfuUy 
packed, and sets them up ready for photo¬ 
graphing. There is then no need for com¬ 
promise iJi lighting and exposure, and ail 
can be meticnlously prepared and thoroughly 
carried out. In ^dio W’ork the writer 
uses a good sciuare beltow?^ coineia with an 
anasligmat lena, aitd since thc: lighting in 
eoiitroUable, plates of varied type cau bo 
ci^ikI with sitrcpsfi. In niauy instances the 
lighting is all important. Incorrect liKatioii 
of die lamps will rosull in the image appear¬ 
ing flat and lifeless, w^Lereas judiciotis appli¬ 
cation of a top front light or a side tight will 
have the opposite effect. 

For innsi subjects panclufOmatic plates ur 
nbrts in cOujunCtion with a filter jirtiducc 
the be$t results, but orthoclironialic and 
mfnt-red nratciial are frequently used, Fan- 
diromaUe plates with a speed of about 
400 IIl & D. nre fast enaugh, and even when 
prolonged devidopnient is necessary, to give 
extra contrast, they show no tejidniicy to fog. 

This lengthy development is usuaUy nece& 
san" when making pictures of such objects 
as painted p0tteO'+ which a red design 
may be superimposEd uii a browilisb- 
coloured Irisc. If the Colours are not ex¬ 
cessively faded, then a panchromatic plate 
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ire Biintlil, ftnt b*c3Mlt, %h*t hi^inr 
^4^ btirl^d fftf C»fti(iliM4*^ Pftifilf frrKliTiri a r4 1llfal4 M irumbU tp- pl«^ ^Fivn }ixndr«l, i*C4bdl^. lt\* f^IcIoh Iji 

i>#hJ^ 4 t thmr ir* Fpuf^d m*f nrQvidfl vHu^bt* lnEo^^ 1 ltl^ef 1 M io li>» taaal £uiT 4 .fni th? 9 *UQd 

iPiiDiErf, jH'^' f-Ep^^liian V |/f 


j\nd n pale filter can be used lo g)God effect : 
on llie uthur liand^ siihouJd the coLuurii and 
des3|^ be duU tmd obscure, orthocbron&atic 
material is more fiatisractnry. 

In the case of objects ol exLreiuc aiulqulty 
which have hecjcme nearly black with age. 
disappojiiLix]^ results often uecur tveik ^^'licn 
pinchrcsmatic material and red filters are 
uaed. It is then that one can successfully 
resort to infra-red. Sonic very old per lions of 
leather—cxliihits in the BritLsh J^fuseum— 
were photographed by various means. Tliesc 


exhibits bore pieces of text, the letters being 
wTitten in red and bkek. To the eye the 
text just distinguishable but completely 
inireadable, and pliotugraphy vras utilized it] 
an attempt to trace the words. 

fn the hr^t place a panchromatic plate 
with a red filter was tried, acid w^Viile those 
letters that \'iXtc vmtten in red were made 
dearer in the negative, the black ptjrtion^ ol 
the text were still unreadable. It wai^ then 
that infra-red plates with a suitable filter 
were used. Ths results w'ore 5iirpri5^iiJg ; the 
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wIjuIlf of till? black tf?xi appeared in the 
pKotognipli 3s clearly a.-i when h was firsl 
wiiLten, and it was made plain to eK^icrLs 
that the dale of the relic: w'as iihoilt T200 ^X, 
that it was of early Egyptian origin. 

Another example may he gi\'en. A w^ry 
eJd drawing ^^■hit!h wa_s sto discoloured that 
all detail wcis lo&t had been phoingraphed 
witli Qjdy pifcrtial *^iicci^=:^ by u-sing a p^n- 
ehroniatle plate and fiUer. A second photi> 
graph wiLs then taken by the waiter, infra-rtd 
naireriaJ bL-ing uBud. Witlioul any diffiruJiy, 
all the detail ihai had Iteen hidden for years 
by the dJsculnration was sho'wn up, and a 
remarkable phoiogi^phie rcrcoid secured. 

l or the amateur in archaeological photo- 
Siiaphy the infra-red proces.s has a very 
pnrvipidffrable fasciiiutiu]], Cbi^eCially wlien 
die $ubjei:t such ihat infm-mi i^ ihe 
^■nly possible xuediuin likely to paxluce 
sictisfaetory results. Moreover, this prnct^^ 
reciiiires little in the w'ay of special eejuip- 
niCiiL and the cost is reasonable. Plates 
cost only a fraetton more than do the 
patjchromaUc variety and, except for the 
itddition of a special filler, a perfectly 
normal plate camera can be employed. 

Remember^ liowever, since infra-red rays 


are capable of pacing thmitgli certain 
forms of wood, the plates should be placed 
Lti tnetai slides in order to ob\ 1 ale ri?k 
of fogging 

In splits of Lhe fact that ihe filter is ver>^ 
dense, tlie exposure is comparatively sdiorl. 
ThiLs, when the lighting La pro’\ ided by two 
500 half-watt gas filled lamps the ex^wam' 
is approximan^ly two minntt's with stup /22- 
With (hiylight ihc exposure is, naturally, 
longer. In des^eloping the plates it is essemtial 
that there w com])Iete darkncaa?, unless an 
infra-red sofelight is used. As to the most 
satisfactory developer for infra-red plates, 
.some workera prefer pyro suda,bQl the writer 
finds nietoJ hydroquinone |>erlectly =fiiitable. 
Prifpr to placing them in tlie dcveloperp it is 
a bukUid policy tu riii.se the plates m cold 
water, as a safeguard against the posaibility 
of pinholcjt. For prints of aieliaeoiogical 
subjects, bromide paper has much to recom¬ 
mend it. Being rich in tone valuer, it gWes 
good soft results wIlIl plenty of detail in 
the shadowy. The developer can he cither 
amidol or metnl hydroquintiue* 

Fur Lnfoitnatioii euiicetning the infra red 
photography, tlie spectai article on that 
subject. 







THE NEW HANCHESTElt^ This vl«w of xhm ma^nJ^flcene new buUdSnc of the Midland Bank, Manchester, was taken on a 
Zeis Ikon tdeaJ camera. Con erase in bultdinf stifle is linked with chae of Ueht and shade to give an added sifnificanc* to Che studjr 

Photo, 6. R. Fishwkk ; Tessar f4^ fen* at ff f, | sec„ pan. p/nce 
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ARCHITECTURAL PHOTOGRAPHY: THE MAIN FACTORS 

Oavid Charluj^ 

Tlic photoRrjphr of biJJtdlngs U i dliiEnct branch erf fho ait of plccui^maScIni. and ilnce it 
hai Iciown chiractarlstk problemj and difficuliiii che technique re^u^reiJ is specUnMa. 

Here the different aipectt are dlKifssed at length with much pra^clcal advice to 
both th& scope and JSmltasioni of arcMtectiiral photography' 

5m alto ffe4T^?cciire ; fijirng-Frflfii ; Swln^-Sac^ 


A kchitectuHAL phoio^tuphy—that is. the 
ph(?lc^phy ot buildings^may Ih: 

^ approached from twu ratlu^r dificrent 
asprcts. A budding may appear beautiful 
fur its o™ sake, or it may achieve beauty by 
I'eaiiOu of its settings in >^'hich may be in* 
cliifirrd the lighting effect which happens io 
bv there upon it^ or for is'liich the ciilhusiast 
wait$. Ill bhurlp architect me may be photo¬ 
graphed because it pnoiides suitable iiiaierial 
for piciurG-making. 

^fetorie/ ur Technfccl 7 

Tilt other aspect is that of plioLographing 
architecture because of a more technical 
ituercat in that subject, nr for an entirely 
cDTTimercial reason. There is no reason at 
ah why the photographer should not treat 
his subjects as pictorially as he can. The 
dificrpnce is simply that il the subject is not 
enrirdy photogenic " in itself, in its settings 
or in the- case of access to itj the picture maker 
merely rejects it, while the technical or 
Commercial photographer may not do SO^ 
Me must employ means to overcome the 
pictorially unfavourable circumstances. 

Omitting special applications^ as photo* 
graplia made for purposes of legal ts^idence^ 
il may be assumed that the approacli towards 
the subject Li tiiinilar in both types of worker, 
but ilmt The second may have to take to 
exiremcs those points of pnxzedurc which 
iire pecujiar to ardiitectuial subjects, as 
regardi^ both his craftsmanship and his 
selection of equipment. 

there are few ordinary photographic 
fault’s more nhjectionable than that which 
makes a budding appear fttfbly to emulate 
the fainoiLS leaitiug tower Of Pisa. Many 
r^ple like, and few object to, an angle shot 
^vhich is made dclibciaLcly and which $uc- 
tcs.^uny conveys the illusion of looking up 
c>r lt>Dking down, as the case may be^ at the 
subj^)cL It is equally true that a building 
wliir.h is isolated in an e.xpanse of clouds or of 


trees may not show noticeably a slight Jack 
of uprightness in its verdetd lines. But a:$ a 
general rule lines svhich are perpendicular in 
the subject should be tnily peqxindicular in 
the print—that ls tu say, they should he 
perfectly parallel with the trirnmed sides of 
the latter. 11^ and only if, the camera back ts 
truly upright at the time of taking the photo- 
grapli, ihcy will be. Proper use of a spirit* 
level makes this cundilion easy to aebteve. 

For use on a hand camera there is the 
small circular level, w^hich Ls fairly saii&fac- 
tory'j and is safe when uprights do not come 
to the sldc-s of the picture. In other cases iL 
15 preferable to employ a Lxipod, and to use 
a cro.sa-kvd ill ihc following manner : Have 
one tripod leg pointing directly futwiird or 
directly iTackwariL First hold the cross* 
leW against Lhe side of the camera, and 
gently moi'e that leg sideways until the 
bubble is centred. Then place the level 
against the camera hack (its tube pointing 
the same way as the lens) and slide the same 
tripod leg gently forward or back to centre 
the bubble. This operation takes only a few 
seconds, and is cerlain provided the two 
movements are done in thAt order. 

^ter-CorrectiofT of VcrElcofs 
Slight dciKu-Lure from perpendicularity in 
vcrLlcaJs can be " corrected ” by the use of 
a tilting ea.sel in the process of printing 
by projection in an enlarger. It is nearly 
always far more troublesome to do tliis than 
to prevent the errur as described, and 
invariably reside in the image being tallex 
in the result, Tf the original error is more 
than slight, the increase of apparent height 
in the burlding may be absurd, Kotwith- 
standing Tnethoeb? for correctiiig " convergent 
verticals which have appeared intermit- 
tentiy in the photographic press and which 
appear invariably to be based upon matbe- 
riLiiticiiJ calculations Only, the wTtter has 
never succeeded in correcting convergent 
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[roim llic more tamiliar til 

ground-levfiL 

111 utdvt to Include mnre of 
the upper poiiioTi of tbu subject, 
and \l^ of llie foreground. Than 
aj! eyede^T?] camera prnridEs, ihe 
lens w raised on ilie camera by 
means of the ' ri?iiTig-front ” 
movement RLsing FruiiL). A 
littud caiuera seldom posscsseB 
suffictCTH " risw" to Ik- of real 
service to the scriou.^ architecturaJ 
worker. fhe held ramem, or 
one of the liand-sluud ivpC. not 
Oidy ba5 this movemont built-in 
bnf usiialiy ha.'r other fealure^ 
which enable the to l>C! still 

further inrrea.secl sneh oiiier' 

geiicie^ ik- tall subjocU in narrow 
streets. 

Some architectural subject^ lie 
mainly below eye-level, ■=iuch as 
ti replaces^ and oLlicrs are seen 
better when looked dowm on, 
i\s rombs and the like. In order to 

photograph these from a \iew- 
pciint -hIuivb their centres, and sLiJl 
retain proper rendering of per- 
pendicnlai?^, one employs a pro- 
cecclutg ditintetricalily opj')(>site to 
the foregoing, namely a falLing- 

PhQiif. W. e. Tmnmil; M I f iKifrfofc 1frSri. 

verticals without appreciable difltortiun, nor 
has he ever iieen a subject Lruly conwted. 

On the Other handn there seems no reason 
why the increase Ot height to aii architectural 
f^nbjcct when " corrected in this fashion 
should not be purposely employed to pic¬ 
torial advantage in some cases. 

Risfng FrdPit 

A camera which is properly Ip veiled 
"sees" only an eye-level picturcr, i.tf. one 
in which detail at Ie^-vcI of the eye ocenpicia 
a central po^^itiun. But moFt airhilectural 
subjects lie mainly above oyedeveL Some- 
tiiiic* one may be fortunate enough to secure 
a viewpoinL opposite the centre of thestlbjectK 
as from an upstair window. ihi$ is particu- 
larlv iLsefuJ 10 note for subjects across 
which traffic pa.Hses, for even huF-top" 
can sometimeii be got just nul of range 
rhi? way. Of ronrse, tlie per speed w of 
the will then not appear as it docs 


front, or drop-Ien 5 , mo^’emenf 
Thh is seldom obtainable in sufficient 
degree without some knowledgeable adjnsr- 
ment of the camera, but can be obUtincd 
in various by the exercise of a little 
ingemuty. 

Swing fieck and Freni 

The to-and^fio swing of the held camera- 
back should never be used excepting tij adjust 
the back to truly vertical^ as wdicn the base^ 
board is LtlLcd. A side-swing, on the other 
handp is extremely iLsefnl when the princitjul 
plane of the subject recedes. The nearest 
and I lie farthest points can be sbarjily 
focussed hy means of the back side-swing 
wiucli produces In effect a longer and shorter 
extension on the corresponding flide^ of the 
rainera. Tlie wliulc of such u receding plane, 
be ii a facade or a whole street can be sharply 
reprcNluccd without stopping d[>wu the tons. 
Tiie udvaotagi! on a dull day or with traffic 
pre^ut is easily realized. 


foft 
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iirtcttd la th^a aHid Wld4 pbCEdiili 4i4ctf ; » ditill wir 

I^L^fnpKw, a Ihb mulUofi«i 3 window- U. hii a Yim* ^ lb bWP 


01 suitable cltaracter, there is nu reason 
vi'hy .^veral of rhcj^ iiiiUvuiiiuiiLs should 
tioL be used in conibiuation v^hen the 
nature of the subject demancLs. Frc- 
<[ueiitly it i:s best tocfTect acoifttpromise 
bcLween partial use of the " movcinentH"* 
and rnodenite Htoppi[i|^-down ol the leii$ 
tu Mxuie complete depth ot dehriitinn 
without distorting the perspective. 

Thu average: at'chilcctural VTOfker 
may be inclined to smile at such 
detailed description of the use of 
facliiiios wliich he neiEher recpiiresnor 
in most cases posscfisesi, but tbert: are, 
neverthduss, many for whom these 
methods obtain resnks not othenrifw 
possible. Reside^i jiroblcms ol traffic^ 
which pml libit small len^ apeaisre^ 
even in wide-angle work, fherc are 
aid and venerable inns whoLse r^igiis 


In somewhat simitar fashion a 
slight foni^-ard swing lo Ltie front 
of the camera bearing the tunn 
tnabtes one to secure aliarp focus 
at open stop on a fiat Or inclined 
plane extending from below the 
lena to extreme disluiicep Ulis can 
be done ^%'ltbout disturbing the 
cEtmera-back or tl^e vertlcaliLy 
buildings, but ihe upper portions 
of npar ones will suffiT se^'oreiy in 
defiiihioji. The advantage lie$ in 
■^iich subjects as possess extensive 
but iitturesting forijgrouiidiT which 
call for good definitigti. Thesp 
may range frt>m fiower^gardeilb 
lying bcfuie a iiiantiiou to road¬ 
ways on w'hich skid-marki^ or 
other textum miuil he clearly dc- 
hned. and to interiors hi which 
the fiagstnnes or details of carpet 
(ir of lumiture art of importance. 

It shoxiJd be homo in mind 
I Ways that ejn|jiDy[iienL of a4iy of 
Ltiese swing nioverciMits musT 
necessarily increjese the acutulicas 

nf the perspective, and 50 
exaggerate the apparent dis- 
liinres. Provided that the kns is 


PCnSFECtlVC AND VtHTICALS. Ut^c 
CBnLrubcd xn: not ihm Dfilf r^ht tHlum fll (lih- -ufiCNk- 
[«CTunl phaTB||ripli, Em which lSk rhnhin of tbm 
p*rt|]4C1l¥4 UfliTt -ibawfl iht p^rek of AlfriHsti 

Church. Slixi4Sc. Idd k jip4Cill 4 Etr 4 «tlvtnm pa thm 
*1 tM pKCtunf 

F. An^ j Zefii Uofi /I I ^ T / I'D nt 
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s^viIlg with the interiors through which 

other people are continually passing, gardens 
in which plants wave in the breeze or birds 
move about. The man who indulges in the use 
o£ strong filters, or who desires to make colour 
photographs of such subjects, knows full 
well the advantages of any means for securing 
sharp definition through many distanc^ 
without having substantially to reduce his 
lens aperture. 

The modem large-aperture anastigmat is 
seldom the best lens for architecture, simply 
because in providing maximum speed 
its covering“power extends but little beyond 
the margins of the size it is designed for. 
When raised above the centre of the picture, 
therefore, the comers at the top of it (bottom 
comers in the camera) may be blurred or 
even blank. Some lenses of maximum 
/4.5 aperture do possess considerable extra 
covering power; but those which do have 
most of this quality, together with the addi¬ 
tional desideratum for this work of flatness 
of field, are undoubtedly found among 
anastigmat lenses with maximum apertures 
of /6.8 and/S. 

When rapidity of exposure is of greater 
importance than is clearness of definition 


in the corners of the picture, it is often 
practicable to use a moderately large- 
aperture short-focus lens to make a negative 
of a size or two larger than the lens is de¬ 
signed to cover. But for the technically 
finest wide-angle results it is essential to 
employ a lens designed for the work. This is 
especially the case if interiors with windows 
or with lighted lamps are photographed. 
Halation is often as much accentuated by 
the use of imperfect or unsuitable leases as 
by the use of unbacked (and therefore un¬ 
suitable) sensitive material. Halation). 

Wide-angle lenses are necessarily of smaller 

working aperture than others, and where 

inclusion and sharp rendering of detail over 
a very wide angle is more important than an 
appearance of naturalness in the perspective, 
it is essential to use a \ride-angle lens of 
the type whose maximum working aperture 
is /i6 or smaller. 

Many interesting architectural subjects 

exist in rather confined spaces, where it 
would be desirable, but is actually impossible, 
to obtain a more distant viewpoint. The 

■ little space between camera and far wall 
which seems unavoidable may make just 
the desired difierence in improving the 

perspective 
and in inclu¬ 
sion of suffi¬ 
cient detail. In 
such a case it 
is often prac¬ 
ticable to set 
the focus on 
some other 
matter at an 
equal distance 
elsewhere (or to 
employ the dis¬ 
tance-scale), or 
again to rely 
on the natural 
depth of focus 
of a small 
aperture and 
actually to 
support the 
camera right 
against the 
farthest pos¬ 
sible object. 
A simple way 



' THE STAR INN.* An ancient inn in the sunlight has an atmosphere of peace, though, like this old 
srtueelert* den. it may have had a violent history. A record of a iubject such as this may have both a 
specialited architectural and a general pictorial Interest 
Photo, F. Rtad; Zeiss fikon Trpnd, fB, l,2S sec. 
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to make a iripod of any lyp^ do tlua 
to usii one lag only a struts the cauiera 
leaning by its own lA-eight against any con- 
vfnipnt upright. 

Uudi architectural interest lies in gar- 
goyies and the like whkh are iiiacoui^^nble. 

diisi[iiit details call be best photo- 
graphed eitJier with a realty long4ocu? len^^ 
oil a quite nnii-siially sturdy camera or by 
meaiui of a telepheto lens, I’or the spedatipt 
in this work it may he suggested iliat a 
plywood exttinsiuD box for a small camera 
a fiords the rigidity and the length of {Lanitira 
so ussentiai to eithcfr of tlii:sc methods. 

Plcto*'^of Cc/isMerflCPOfts 

III recent tiirtESi^ judging from photo¬ 
graphic exhibitions and competitions, aroLi- 
Lecture has not been made Lhe subject for 
pictorial LieaLnicnt to the extent that 
the case tw^ty or yeiirs ago. It is 

posable that moduni siTiai] cainera$ and high¬ 
speed material have tempted the amateur 
Lu work in fresh fields that du not call for the 
contemplative mcLhods and long exposuita 
Lliat many phases of architectural photo¬ 
graphy demand^ and interest has waned 
accordingly. 

Yet Lhurc is much in its favour : it can be 
done the whole year round, and can provide 
rnaiiy fine picture d approached in the 
right spirit. IL differs from landscape work 
ill the fact that every subject wc can classify 
as architecture has been made by man, 
although frequently modified by proce^dses of 
natunL Tt is not necessary, however, to 
df'VTOte onc^s atLention to cathedral interiors 
on the grand scale: smidler vistas and 
isolated "bits" are frequently more eUeu- 
tive, while mimy modem buildinga can claim 
atteution as fine pictorial subjects- 

If the matter is being undertaken seriously 
it may be Tvell for the photogra^plicr to become 
RC^uaitiled with the various styles of aredu- 
lecture and their development through the 
ages. This will enable tlie subject to be 
more fully appredatL-d. 

In all archiiectiiral photography, apart 
from die subject matter ilscLf, one of the 
greatest factors for pictorial effect Ss the 
play of light and shade on stone. I! these 
effects arc watched for and their progress 
noted during diherent hours of the day. mote 
^cci::sful results will be secured. Hie modem 


pan. plate or EHm has infinitely greater 
latitude and will render the textures and lone 
values belter and more easily ihiin was 
possible hi the da}^ gone by; and this should 
be a further incentive to spedalLu: in this 
subject. 

For the same reason exposures am consider- 
abiy reduced^ and it is seldom today that the 
long exposures, running into hours, that used 
to be normal with slow uiiitcrial wiU be 
necessary. 

I’he varied beauty of many outdoor 
architecLural photographs is enhanced by 
suitable skies. These may be introduced by 
double-printing Clouds), and Lhe tone 
of c.xisting skies can be effectively controtled 
by the use of filters (s&r Filters) us well as in 
many cases by employing a polarising screen 
(stfcr Fohiri^ed Light). 

To photograph the hiLcrior of churches and 
pubUc buildings it is mually necessary to 
obtain permission, and occasionally this is 
□btainablc only on pairOiient Of a fee. For 
amateur phoiographers, however, the fco is 
usually very hmall. (Sec Permits to Phofo- 
J(i^ph}\ 

AfiCHITECTURi AND 

THE MINIATURE CAMERA 

Thi carfftccion ol ''rnuer'' la fixed lens 
type camerK explained, wfEh pnctlcaJ hinu 
md lllyJtratiQfis 

WliiisE the miniatuTE camera Is of extreme 
value for those photographers whose $ubiects 
lend themselves to the fixed lens ly|a! ol 
camera, when it conies to architectural w^ork 
this fixed lens type is hardly suitable, unle^ss 
one is able to ascend to some point opposite 
the centre of the object. Tree the wide angle 
lens will help to keep the cchrrent perspective, 
until one approaches near to Lilt ObieCt. but 
unless the axis of the objective can be 
cirfiued we get-rtagger/" 

If the miruaturu camera could be fitted with 
such refinements as a rising front and a 
swing back, all would be well, but since this 
is not p^j^aible so lar, those staggering lines 
have to be straightened up by some spedal 
enlarging meaiLs. 

I have, in the past, made a number ot 
photographs of cathedrals and have been 
tmuhlinl with ** stagger/' and have bad to 
correct this through the medium of a tilting 
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i 111111] fe 

e a h^nie- 

hiiilt up 'OH 

Uic undcr- 


\xi\l and Hockt;! htad [B). allnwiiig 
tlii^ lioaid 10 Iw damped at any cinp[Je. 

Tfi prevent Ike buinl toppling over 
wilt'll III WSCt. the bail and jiocket 
hoad fihnuJd be fixed toa lirm metal 
seating (C) on tlieenlarging tabic [D). 
WTien using thu tilling board the 
negative (F) should be projected with 
lUc board in a huriziniLul position 
(A) Having sharpened up iSfce 
jtiot and arrivedai thiim^^lhe board 
Catl Im; geiilly tilled to I he 
diLHixcd angle [K) tint i I the 
converging liiBeai of the 
retitm to tVin 
vL-rlical. TtiL'iij taking 
I he centre ol t he tilt I he 

an b*' 

__ . wlioli! of 

the subjenl Ls in fociis- 
Of course, ihifl stopping 
dov\Ti of the lens will 
luean greatly inrreastd 
exposure, imcl it \h wise to 
replace the usual hulh in 
the lamphouse with one 
of higher w%ittag0, 

100 waits at Iwa. 


Whtrfl I hi- iarvf r-Birrffli li ih(. IMII-I 

ipfmjBlHfN. npidid 


The diuginin 
vviU convey 
I he coTistnic- 
Lioiml JeLalb, 
wliiclj are in 
rea I i t y very 
simple. 

I have luund 
Irtjin expori- 
cTLcc that the 
LdU Univcf' 


Hmtm ITIHO! iQr^jr^^ncJ t\2j tg 


eiiabliis tliv inlnialiue 
photographer, wlien w^ork- 
ing on a r c li i t e c t u T a I 
subjects, to visualize 
accurately, whether iisitig 
a wide-angle, iinniial, or 
long focus lens. 

The tw:o illufllmTions 

at the lop of this |ragc 
tend to show- how^ disior- 
lioii in ihf: negative ran l>u 
cuirected with a till hi^ 
device as dewrilicd. 

Tlic o Liter two pUotO' 
graphs cxempHf\^ t he art of 
trimming fcircgnumd. 
AfClIiUR Baritetj. 

PS,, rRC.^ 


lioard Eor the bromide 
paper This t 
device call be 
made alloir. 
fnlfows . On 
side Ol a g^KK^ di^aJ 
dratvbiglxtard (A). tueaS' 
uring about u square 
indies, a bush should 
be fit ted to carry' the 
screw' of a ujiivtusul 
LI i j.HxI 1 lead. This tripod 
iiead is firied with a 


I [IJdr*| boird ■iJipiliJn-'iil Ln iNtii [hkii ki ihv*Tif 
III ■ phn-CDirifii'h bePuFe camctlun, -ind' 

tn* ibpiiiv vii-w ^jnlalx urmEiH 

fsi FFhifDx ETird' Tii-i-it 
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ARGUS CINE CAMERA. An ;ill- 

RrilLsb oi rubiLsl cozLiitllicliull Mid 

i^ivjc) dje^isn. mpde by rhnmw Cine t'mdiiclfl 
Lid., at Aflhforri, MtfkUi'iwx. linili 
aiid lO-nuii. ciiJUL-rai fliL- nwkeied. and 
\hf^ hrive ^veroJ sperkil leatiirns^ Thti 
biiJv h uf dii!^a>it Llirou^houL a 

turret ailpw^ nny one ot ihiTf 
liTLiiarsi to iie instanily available, 'Anil {^ainera 
sfiecds Qi 12 tu tP4 frtiiiic^ per second ine 
premded. A reverfie mnvemrnt ^v^rmirs of 
ifKk plLCilogrdjjliy. and iifi tu»efill fui di^bCpLves 
and cif»nb[e eaepc^unK. 

In addition( a sftlf^tor enabbr?^ singk 
pirturcs lo be lakein if dei^iud, A direct 
viHinn view^-ttnder is preeiderL marked for 
normal, wlde-an^le and lel4:;p1ii>Lo lenses, 
wlide a view finder of the reHecior jy\^ 
is aUiiehcd to the camera botly. The fiHJlui^e 


indieaiiir is conveniOnU}' placed 50 that 
tt can he watched all the timr tvidle filming, 
and tvhen the rnvtinie movement is in 
ojjeralion tiiis Indicator runs backward? 

To farilitalc cleaning, the whole uf the 
gate unit aitd the sprocket whecb may be 
lifted out- The daylight loading s|xkjLh 
^ obtainable in 5i:>-It. and loojt. lengths) are 
cosily Icjadt^J in to the camera. When thn 
small kTtoh in the centre nf die gate unit b 
given a quarter tuni, the latter clears the 
^r'X:kets and film-channel, leaving ample 
room for the film lo be hiUoducedn 

The motor spring is provide<i with ;i 
spring load indicator which show's at o 
glance the tension Of the spriilg; so that 
there is no feur nf filming with innuflitrient 
winding in eornplete the A full wind 

c.\pyse3 about feet of film. 


ART IN PHOTOGRAPHY: SIMPLE PRINCIPLES 


W. L F. Wtmell, 

Fan frenrfeni KFSr 

Ever lEnce phhOl^np-hy reached pracHca.1 forpm ther* his been cantrovlirEy whither or 
ftoi: h Ji an an. hewevar. adverse crltlcfim ll far Ie 55_ Fnerked. Ifi4 It Is jcti^rally 

accepted ihit the camera cm righti j mnk 411 medium ct artiftie expciiiicn. The different 
poirtEi of view on the ^ubitCE ire given in ihe fqLbwrng lucid article 


I Eo?i,\HDO DA VtNd OEict lashcd oiit at 
I tsmicmporary critics who omtcTidisd 
that |»iijitmgAvas; merely a mechanicat 
an hfccaiTsc! it wus done by band. In modem 
tirties it liuR lieen argiif*d tliai phnt(}gtaphv is 
Tpurely a mechatiieaJ process, and in no sensp 

lomi nf ;trt 

J^xcepl amniLg thuirrt* who hju unfamiliar 
'Villi what photography can accomplisli, 
Ebe? 4 ^ argiuneiitw havp riic^l dow^l. Synic of the 
liTiest art galleries in tills countn' and abroad 
have gludiy opened their doors lo pliuto- 
^tapliic e^bih^tio^^^ as an ini]K>i‘Lant factor 
in art education, and the attendance? have 
more than ju-stified the decision. 

^e Dpv/dJng Ouf 

It i? difhciilt to draw even an approximate 
hne betwY-en good cmftsman^liip and tine 
=tri. jij$t as it is l>etvveen prose and |mx:II'V. 
Rut that photography is capable i>f producing 
fme exaiiiplc? of graphic an there can ias no 
doubt No one has hetm able lo evolve a 
i^rfitiilion nf graphic art wdiich w^onid tnchide, 
s^Vp niotiochrome drawings and etchings luid 
exclude all photc>graph&. 


For the present purpose it will btt dciii- 
vciuetU £0 use the word " artists'" to signify 
those Tvhosc medium is nil or vmfer cnlnnr 
pigniuiitr \Kn and ink. crayoiii 
the eictiing needle- -md so on , hut this 
does nut iniiply that some pluitogniphers, 
at any rate, are not fully entitled to rank 
as * artists. ' 

It inis Itcett goieiully slated that in the 
ver\' early days of photograptiy there was 
scarcely a lliouglit of any '* pictorial ” posst- 
bilitles. The linutations of the new craii 
were nnmrmiL? and 5«^vere. ft wa.^ not only 
a tncchaiucai procc^, but a ditlicult Ond 
uncertain one ; and if ivas cnrisidered nn 
snuiil achievement lo produce a priiU tliMt 
was a dear ■' and ' sharp " record of the 
stit>jecl. Lenws for the work were MciLr& 
aiid of poor oplical nfuaJitv , the only 
negative material was jwiper of very low 
!£n^itivity. It wa^ nut till nitich fater that 
Improvements in apparatus began to arouse 
faint bope.? that photography might heconie 
a inediimi for iirtistk exptciision. 

These statements have been accepted 
watJiuut L|iJ.iisiian and in the main they are 
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comci. But they the fact that in 

those early Jays,an<i in spite of all thescfiOIW 
limitations, there were produced cert am 
photographs which to this day sau rfCOgtiized 
and admired as works of real art. 

As early as i 843 > David Ortavdiis HiU, a 
Scottish artist, was commissioned to piunt a 
group coiitalinng over a hundred portraits, 
He Iiad expcritricnted witli FoX'lalhots 
CalottYte process, anrl be act to work to make 
photographic portraits of the persons^ ttt 
tigare in his painting. Many Of his original 
prints arc in eJdstcnce. and otlicrs have heen 
Tpadc from his paper ne^lives. An idea of 
I heir merits can be obtained fruiu the 
examples shown in this 

.\nother early photographer, Mrs. Cameron, 
with facilities not much belter than those 
of Hilli also produced many portiBits of 
wonderful vigour and character. 

Tlie significant fact that emerges from 
these two af-hicvcnietiis alone is that the 
lu-iist triumphed over his mediinri., the 
hmitatiotis Of wliich were unable to klta his 
ability. And today it is slili tnie to say 
that it is not the auiicra that mattnars but 
the man behind it; which araciuiits to saying 
that photography can be on alt in the hiuttk 
of the artist. 


I'or a considerable time progress in the 
direction of " pictorial" photography was 
slow. Artistij ignored or derided the process. 

T ncredibie as it may seem today, them was ji 
convention tliat a sky should be ** clean, 
and if iLc negative was not dense enough to 
Liisure this, they pelted the sky over with 
opiitjufi pigment- Their " colour valu» 
were Lnevitahly wrong, hut thej’ wcte bliss¬ 
fully ignorant of the fact, and ooiiHidcred thn 
jeers of artists qui te uuj usl ifii^ Adventurous 
photographers who broke away from convon- 
tlrai were derided by their fellow-practitioners. 

After a time, however, wune of these 
workers began to pay serious attention to 
lire selection and comiwsttion of their 
subjects, to lighting, to utiiiusphcric efiects, 
to tone nnd colour values; bur they were 
still handicapped by the appmutus. and 
particularly by the tnateriaJ then available. 

One nielhod adopted for remoulding 
photographs nearer to the lieart's desire 
was combitiation printing. By aliort ex- 
puKurcs and emtaiied development. cloud 
iiegalivEia" were produced and u.sed with 
vaiydrig success for priuting-m skies to 
'' bald-headed "! andscapes The results were 
often disastrous hecauae the perpettators 
had no idea that there was any definite 



C^eOtYPE OP THS ■< PORTIE5." In 104) *n4 <iic- 

OiTfW mn mny 

%B.rainf »k|*ifr *nd fi r>f H*r* Jf ow\m dI C^»iT>p4 

panrmJbt it i Ifhutipli of phOMtrtp*k TfCfcfljqiW 

CflurlB7 1^ Oflrf AwMIt 
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WOIIK OF A IALi ^Tii PFnqrJAl pbiKuiniihir tna adfansad -Cnniid-urmUr HsrtlHr 

HinWFT. whu* wu failed on UU of thrmm ar marm nviuEvu lar ■ iJhiIb pJirbiLri. 

HarK, is iJiJ» mxAjsapi* «l hlj Mi iTikj|[M«E4elvft hi» un4 lucwc- 

fvflf fl^vi 1 d«hciE« ^IctArlU 


relation between sky 
and landscape. The 
EiietliExl h still prac¬ 
tised. with somew'hat 
>iiiii]ur resnlia. 

*1 lUi Under, a 

SwTiln by birth and 
a painter and iculptor 
hy profession, went 
mdch fartlier in com- 
hinntinn iirinting. In 
Ti^57 he exhibited a 
print, three feet 
of a sort ul allegorical 
subject Cnoilcd " The 
Two Ways of l,ifp/' 
inwd^h Ite iiiLroduced 
over thirty figures 
from scpamle nega¬ 
tives made in his 
'-Tudio. Hx Robin¬ 
son, later, produced 
really good com- 
posite pilnU^ witieh 
were not only exam pies 
oi great tcclmiciii skill, 
but com]>ared quite 
favourably with sitniJar 
^Eibjects by artists Of 
his period. Similar 
metbods are sliJJ in 
toinnkon use. 

Another device for 
attempting to modify 
the shortcomings of a 
in^gativc was retouch¬ 
ing. Medium was ap- 
piKd to the negative 
to enable pencil work 
to be done upon it, 

^td thiii was carried 
to an extent in por¬ 
traiture that resulted 
in the natural contotirs and surface teseturEs 
uf a fdc^ being ttauMfonned into a sort of 
billiard-ball amocthness. For landscapes and 
Qtiier work the ghos side of the negative 
'^'as coated with matt varnish on which work 
was done with irencd, crayon and slump. 

A. Horsley Hinton had a ^iitrong mfluence 
his photographic con temporaries, and 
a great impetus to pictorial photo- 
eraphy. He often used at least three nega¬ 
tives for foreground, middle distance and 


A/- fi^moupn «f J. MArtJnrwY 

sky, and they were often elaborately i^wked 
up with pencil applied to a sheet of papier 
mmSfui stretched ov'cr the gloss sidc- 
Many of his results, mostly landscapes, \vere 
Strikingly good, especially in coni|iurison 
with the average work of his period He hod 
the advantage of being a clever dranght-Kman 
But even before his tmie photography, 
not only as a craft huf as an art, had begtm 
to attract great attenlLoi]^ and piogFE^?., at 
first slow, moved with accelerated vdodty. 

iij 
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Great ajid constant improvements were made 
in apparatus, materials and methods. Photo¬ 
graphic scK:ieties sprang up everywhere^ and 
frequent exhibitions were held* 

An important fact \v^s that photography 
was rapidly becoming a popular hobby, 
and it was the amateur rather than the 
professional who made the greatest progress 
in photographic art. The art side of photo¬ 
graphy was seriously pursued, and every 
year saw an increasing number of workers 
whose prints could justly be described 
as pictures." 

A Wonderful Record 

In course of time reproduction methods 
became readily available, and we can study 
reproductions of prints covering more or less 
thoroughly most of the photographic era. 
In 1S94 appeared a monthly photographic 
magazine called " The Photogram," and 
shortly after its establishment it began to 
issue an annual volume called " Photo- 
grams of the Year/' which was devoted to 
the reproduction and criticism of notable 
prints produced during the year* These 
volumes enable us to study the evolution 
of art in photography* Some of the results 
were crude, others experimental, while a 
considerable number reached an artistic 
level that would cause amazement in those 
who are not familiar with the work of the 
past. Some of it has never been surpassed 
in its particular class ; and many " modem " 
photographers would be surprised to find 
that their " original " ideas vvere carried 
out a quarter of a century ago. 

In 1912 " Photograms of the Year " came 
under the direction of F, J* Mortimer, whose 
reputation, especially for pictures of the sea 
in all its moods, is world-wide. He enlarged 
the volume, improved enormously the quality 
of the reproductions, and gave the book an 
international character which it stiB main¬ 
tains* Every^ year it contains reports of the 
progress of artistic photography in all the 
chief countries where it is practised. 

Mirror of Photographic An 

The work in its entirety is a wonderful 
mirror of photographic art the world over 
during the last quarter of a century ; and 
those who ha%"e aspirations in the same 
direction should study it to see what has 
been done already, and to try to visualize the 


possibilities of the future. For art in photo¬ 
graphy is far from static. It expands and 
advances continuously. Like other grapliic 
arts it has its ebb and flow, its changes of 
form, fashion and mood ; but on the whole its 
movement is forw^ard and upward. 

By what means can the photographer raise 
some of his results above the level of mere 
craftsmanship into the higher realms of art ? 

Any answer to the question must be 
complica ted and di ffic ul t. As has been hin t ed 
already, art presupposes the artist; and the 
true artist is rare. Only a comparatively 
small proportion of those who practise 
photography with more or less zeal achieve 
the ability to produce considerable numbers 
of prints with a consistently high character 
and quality. This is not because the tecluiical 
side of photography is particularly difficult. 
On the contrary^ what may be called the 
mechanical side of the work is easier than 
that of any other form of graphic art* The 
artist may spend long years in acquiring the 
manual dexterity required for him to 
accomplish his ends ; the photographer may 
begin to e.xpress himself almost at once, 
although much time and labour must be 
devoted afteix^^ards to his further progress* 

Techfifcal Progress 

Most of the mechanical and technical 
difficulties of the earlier days have been 
removed by the labours of the optician, the 
makers of apparatus and material, the 
research chemist and others who have been 
attracted to the world of photography. No 
longer does the pictorial photographer have 
to doctor his negatives in an attempt to 
rectify their shortcomings; his negative 
material, properly used, will give him all 
he desires in the way of definition, tone 
gradation and colour values. Instead of one 
monotonous printing paper, he has available 
a host of processes which enable him to select 
any colour and quality of image on papers 
with a wide range of surfaces. 

He may, and does, modify his results by 
various means to suit his aims and desires. 
VVTiat is called " control " by some and 
" faking " b^^' others is still practised, and 
probably alv%^ys will be* But there is a 
growing tendency tow^ards relying on " pure " 
or " straight " methods. Serious modifica¬ 
tions are becoming unnecessary. The special 







Natural Colour photographic Print 


Ki- Hr n A Seducer. cmDlovinf the Vivex colour process. Is an excellenc example 
irthrachityemens^i^^^ ijioi!e?n colour photographx has now made ^sible. The delicate sbadM 
i and water and the bHehter hues of the children’s drewes. are all captured with 

MMl d“k? : >nd ihl whotah, mor.ov*r. »n e*ceM=nt pictori.l 

ol ratk » » moBocKroBBt-K phowfraph. Compir.jon no/ b* m»d= between thi. example 

o' toloor end othef colour plate! by other pfo=esiB chat Phow^f^y tonoeuio 

ihe lon£ scries of arfides under the heading Colour Photography 
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Phpie by De A. Spencet^ Ph.D., 
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Courcesy of Colour Photographs {Britrsh ond' Foreign Ltd. 
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characteris¬ 
tics of photo¬ 
graphy are 
strongly 
marked and 
unique and 
lend them- 
selves admir- 
a b 1 y to 
pictorial e X - 
pression. Ex¬ 
traordinary 
definition and 
detail are 
obtainable i f 
they are re- 
q u ir e d to 
delineate form 
and texture, 
but both 
definition and 
detail are 
under control, 
and can be 
m o d i fi e d at 
will. Above 
all, a photo¬ 
graph can be 
made to show 
a range and subtlety of tone gradation 
unattainable by any other method. 

Then there is the extraordinary'^ speed oi 
the photographic record. An artist may 
wish to portray in his particular medium 
some effect or arrangement so transient that 
he must trust almost entirely to his memory 
in recording it subsequently; the photo¬ 
grapher can secure his record in a fraction 
of a second. On the other hand, the artist 
can produce pictures which are completely 
outside the photographer's range. 

This should be recognized by the photo¬ 
grapher with pictorial aspirations. He 
must learn to work within the limits of his 
medium : and if he attempts to follow the 
artist in certain directions he is heading for 
disaster. He must learn to recognize the 
subjects— and they are many and varied — 
which lend themselves best to treatment by 
photographic methods. One of his most 
promising fields of work will be in the repre¬ 
sentation of effects of light and shade. 
Sunlight, with its accompanying shadows, will 
be his pow^erful friend: and he can learn 


to do wwderful things vnth artificial light 
which is under his control. The very founda¬ 
tion of photography is light in its various 
forms and manifestations. 

The art worker, too, must naturally study 
—although he should not foEow slavishly— 
the “ rules of composition That is, 

briefly, that he must learn to arrange his 
subject in the picture-space with due atten¬ 
tion to the disposition of its component parts 
in relation to the frame" and to each 
other. The same law^s'' obtain in photo¬ 
graphy as in other picture-making media. 
But above all he must have vision. He must 
see clearly, and understand fully, exactly 
what he wishes to record, and then he wifi 
have to apply all his knowledge and skill 
to presenting it in the most effective and 
intelligible manner possible. 

It is taken for granted that one can never 
produce a perfect picture unless one can make 
a perfect print. 

A word or two about the illustrations 
accompanying this section may help to 
emphasize some of the general hints giv^en 
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In Constable's wcll-knO'rtTi pointing. " Tl^e 
V^ey Farm ' (p. roo). a few points may hp 
noted- The —placed iii a " strong 

position in Lhc picturc-ispace—carrier the 
eye to the cattle, and Llicnce tip the strsiiiii 
10 further details suggesting difitaiicc and 
atmosphere. On starting a^aln from the boat 
the eye swe^eps up the mass of the principal 
trees, and the direction is continued by the 
clouds. By either route the eye cannot raiss 
the finely lighted and arranged mass of the 
building. The whole canvas iS fUled nitli 
objects of interest, some of wliirh dominate 
otlici^. No phoiographer would e^^pect to 
hnd all this detail atid arrangement awaiting 
hi.^ arri\^al at some particular tinit. Neither 
did Constable so find It, He based Ids 
pi Cl lire on natural details, hut he arranged 
and modified them to suit his purpose. 

The photographer has less freedom. He 
can cuiitrol and modify up to a certain 
ppint—even to tlio extent ot "" importing " 
material—but He is largely dependent nn 
facts and circimisiaiices. Y>t L A. B. 
EdenfHjrough, an amateur photographer. 
has made quite a pleasing picture of " 1 Jitt'a 
Cottage/' as it now stands, (p. loo). He 
hdJi hid stress on the soft glow of light 
and the peacefulness of the scfuie. It would 
not ap|K.-aJ to a hon5£^ageiit advertising the 
property, bnt it pleases the eye, soothes the 
mind, mid arouses t^agoe memories Of other 
pleasant peaceful scenes^ In its way. thexe- 
fore, it is " arl 

Theme with Simp/c Things 

Mrs, Rowcn.i Browndi, like niauy (Others 
has taken simple und hom?ly ohiccts for liei 
[hamc (" Bowl and Pitehcr/' page tt7l. h 
is a straightforward lask to phningraph a 
iug and basin SO as to make it suitable for a 
china-dealer's sale calalo^O . it is quite 
another matter to make the same objects 
artistically interesting und pleasing. 

The original ri X to in. bromide prim 
afYords a sensuous pleu-surc by the delicate 
txjauly of its tones and the skillnl com 
hination ol curved lines and surkce^. 
Sliadows play i^heir part, and so do the few' 
Tiiore or le^^truight Hues that give stability 
lo die com posit inn and cutiiiccl the objects 
with the irame. It is not n likeness “ of a 
] ii^ and basin, but a htautiful study in lonu 
Light and shade balance and tone values. 


Japanfw^e photographers who have not yet 
Income Occident aJised ^\re part imiarly skilful 
in their treatrnent of thn siinplcsL and slightest 
of Rubjnet matter. 

It is by such examination and EJialysis Of 
photograpks, and nuL by ii'crbaj dehnitiona 
atid t xpknutiotis. that we gradually obtain a 
coherent idea of what is miraiU by " art " in 
photography ■ and this is the first step 
towards achieving it. 

AST TERMS USED 

IN PHOTOGRAPHY 

In dwrlhifi^ or ctlcidzLng iny phocofriphlc 

work 4 nuiTitrcr ot rcTO;|nL£td tiri'mt .ira 

u&ed i^dAflni rhfl and chinccsdnlci 

the Subject under revleWi The nn.Qre 
Empenvit of ^hw »re flven betew 

Accentuation. The inclusion in a picture 
ol ^me force ^ such ^ a strong higbdight. 
which gives emphasis to a particular part 
so that it acquires additional prominence 
above lilt whole. 

Background. The area thai lies behind 
and is suburdltiaLe Lo the prcdominaLlng 
subject or subjects in a piatire. 

BaSan ce. Tliu ilispuan Lio[i of v'urious features 
in a phoLograph which gives harmony to the 
whole setting. 

Breadth. The suppression of all super- 
rtuoiis detail. 

ChiaroscufQ. The technique of aptly dls- 
Lributlog in a picture the lights and shadows. 

Composition. TIjc constructive faculties 
which are essential in amalgamating the 
^.Tirtoiis componcnlii of a picture ina us tti give 
harmony to the Ccuiipleted w'ork. 

Contrast. The pronounced opixsitton of 
different (eaturvs in a photograph, parti¬ 
cularly that existing in h^ht and shade 
linear formation 

Detail, Those teaturos in a picture w'liicki, in 
contrast to the main motil. may be ot no 
p-rTticiilar value. 

Flat linL A uuiforLU colour w'hicb is expm- 
pJotely devoid of gradation. 

Foreground. Tlie areu in any pictorial 
competition dispoi^ in front of the principal 
figures? or objects. 

ForenaJ. ApptLrtaining lo the sliape ol any 
Object- 

Genre- A style of picture which portrays 
a scene or incident of ordinary life in its 
most natural form without pose or artifice- 
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Gradation. The progresi-ivcr blending of 
dEiTcTEnt tones or tiiiU. 

Group. Two or more ftgiire=i nr objoet:s 
iirrang^d sea as tn form n complete design or 
part ol a picture. 

Half-Tones. Those dfgretfs of brightness 
focuid iji iL picture which lie between the two 
fextremes in the rimge of light intejisity. 

Harmony^ The iipi urraiigement or com¬ 
bination of pictorisU feature* whereby axi 
ugrrpshle effect i* obtained. 

ImprKErlonism. A style of an which aims 
at depicting vi^idJy the Initial iiiipresslon 
registered u|Mjn the observer's niitid on viw'- 
rng an object, without any regard to 
coiiventinns of lighting and composition. 

Key. A lerm used in relation to tone 
%^aluns of a photographic picture. A photo¬ 
graph characterized by light Colours; eenerallj 
bi said to have a high key, wrhite onu lEavIng 
tone values of a dark colour is described as 
having a low key. 

Medium. Material employed in evolving 
any arti&lic work. 

Motif, I'he dominant idea up4>ij which a 
piciurc is based. 

Proportion. The comparative relation 
between different parts in a pieluxe. 


Relief. An airangement of cuLuur and line 
w-hicli giveii prominence to an object against 
i;urroundings of lighter texture. 

Rhychm. Harinuiiioua correlation of 
features designed to give a pleasing effect 

Silhouette, The apjafarance of an object 
when all h suppressed except the outline 
against a contrasting background. 

Subofdlnation , The secondary value nf 
certain parts of a phoiogmph when compared 
with other parts. 

Suggestive ness. That quality in a picture 
which by a certain indufimtoicSi^ of fonn 
stimulates the imagmatioh so that something 
is seen that is not actually represcuted by 
colour or line. 

Symmetry. The right proportion and di^- 
tribulinn of various cuznpoiieuts in a picture 

Tactile Values. Values that refer to relief 
or projection a* realized in sculpture and 
suggested hi painting or photography. 

Texture. The repre^ntatitm id Eiurfueein 
a picture. 

Tone. The general effect pniduced b> 
Eight ^nii shade in a picture. 

Touch, Individnal $iy\e produced by hand. 

Value. The degree of efleeLivenciS:^ of 
cnJnurH in a picture. 


ARTIFICIAL LICHTiNC FOR IKDOOR PHOTOGRAPHY 

Bernard Af/lcri, Jr. 


The newer filim ntid thft tfllCLlve limps hr ejtlCl Ugh%\n^ rVdW iVll^ible, CO|ether with 
taitir kruti, enabk the amateMr phoE^npher to produce excellent mdcMr itLidEu. 
Modem lltihtine MLiliafnent md new technique have also brought yin Improvement! to 
proTuilonal chotoenphy. Here, the liceir ippqritu! and meinods of using Ic wr i»Eh 
bwinnen and more idvinocHd wotkerr are fully defcrlbed. This article ist 
throughout with photo|raphl the auchor 

Sh nJto ^kctrlcity. Lump; Pmchromuipc : ForlmUWotk 


P nOTOGRApjiv by ariificiaJ tight i* now 
within the range of every photogntpher. 
nnd the quej^lion of which form nr 
how to make the most of arlificinl light is a 
itiattcr of importance to the bcj^inner. the 
nxperkiiccd amateur, ajtd the professicmtl 
alike. 

Electric bmps of the ordinjiiy household 
type, whicb can be purchased in =jiz€s from 
^mall bulbs to the enormous lamps employed 
in a film siudio, urn pai LicuJarly sui table lot 
photography ql almost any clajw for they 
iire steady in nutput, easy to liEindie. and 
ecunomicaJ in consumption. For most 
amateur w'ork, however, and for certain 
profeKbusd iisiis they have been, to a large 


extent, superseded by ovcarlcjadcd lamps of a 
jam liar ronstructloii. Within certain limits, 
the more an electric bulb is overlaadcxl the 
brighter and more actinic the light obtained, 
and at the same time the shorter the iffe of 
the bulb, rhotoffood bulks arc sznall lamps 
overlnailiid to such a dCigree that their average 
life is about two hours, l^irger lainp^ ul 
roughly the .same lighting output, but with 
a life of about lOO houts, do the same work 
photographically in a more ecouomteal form, 
and owing to the relatively low curreni 
cutisumpiion several bulbs of thi.s cliss can 
be mn waThnut any ^qxHria] heavy wiring in 
the iiomc and will produce sufficient light for 
almost any form of indoor photography. 
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ARTIFICIAL SUN5HIM1. To (iln ■ (unlhlnr •«■«( on* 
limp □! %hm t/p* at vna tidm and a gaFianT lylL frti'nE. 

Ihjhidnx. fay TWO I€K)>wice lamp& in mUnnar -cnvirad wdLh a 
dlffui^iT IjM^ farEhi^ p^KcEoxrLph 

I lit., f J-^.. 4-4r Hn. 

Ill modern ptioLi^iaphy much progress 
hiis been made in ihe production ol artificially 
liL pieLures that posses the simple directness 
of a ‘lingle light pniirce v\ifh the hirniliar 
atiiioHphLre of direct sunshine. " Ciitidid ” 
portraiture intended to show a face or figure 
as we EiCe It, depicted with Llic alxiiosphctc of 
life and character, can be obtained by arti- 
ficial light, the length of exposure depending 
on lens stop and li^Ju, An exposures graph 
is gi%*eri under the heading Kj^po^ure. 

!i iiiusl Ipc remcnilxTcd wLcii phutu- 
graphiiig in direct stinshine them is a con- 
«Liderablc amount of reflected or general light 
which plays a large pan in softening shadow s, 
even ivhere no attempt lisis been made to 
avoid excess of contrast, and for this l eason, 
]f a very' bright artificial light is employed 
in an ut her wise dark room without miiiic 
balance, the effects w'lH not be parallel. 

Some form of general or front lighting 
must be added, as shown in Uie photo in 
this page. Thi^^ photograph, taken on fast 
panchromatic film, was lit by one large lamp 
of the overloaded on the light-hand 
side, wLiilsi a soft front light reduced the 
excess of hard shadow. Using a tens at /3*5, 
an exp€>surE of 1 ^50 aec* was j>Gssible. 


Before going liirther into rietniled fle^M:np- 
tion of Che methods of applying ariLficiul 
light, it k nepespary^ to define the difierente 
between the quality of ilit light wdiich enn 
be obtained from the same source. A single 
electric lamp umxI without a reflector will 
produce a hard Light capable of casting u 
single shadow, ihe crispness of which de¬ 
pends on the area of tJu: iamp-filament. In 
this form it may be useful for obtaining those 
hard shadow effects w^hich are often ctn- 
ptnyed for the contrasty IlgliLing elTccts 
intended for reproduction. If the area of the 
filament is reduced by ijiter[X)sing a card or 
sem^n so that the light is caused to pass 
through a small hole liefore reaching t he 
subject, rhe shadows become more clearly 
defined, as Lbo spread of the light source 
reducefh 

Coiiverscly, if the lamp U used In a 
^itiitable refiector the effective area of the 
light source m thereby increased, and the 
nature ol the light is softer and its shadow 
not so clearly defined. By ijitci[xjsing n 
diffuser, a frame covered with fine 

net, the shadows are further [educed. 

Soft Lighting. Fnr very' soft general 
lighUng, lamps ate often arranged in a large 
reflcelor, tuid even obscnrE^d from the front 
hy reffectors, so that a large area of reflected 
light alone reaches the subject. I'hi? form of 
soft general light is often Liseti In portraiture, 
and forms a convenient basis on which to 
produce the amount of shadow from addi¬ 
tional lights. In the photo In tliLs jiage the 
front light was obtained from iwo uidinat y 
lOO-watt litmps in u large refieirtor with a 
diffuser, and used about to feet aw^ay. 

niJs light was easfly overbaiimced by a 
single large bulb of tlie overloaded type in 3 
reflector, held about 3 feet frum the subject. 
Bearing in mind that the light falls off as to 
the square of the distunce from the subject, 
and also the much greater actinic value of 
the single light, the generaJ jllummation is 
practically unnoticed in die photograph, and 
the effect Ls that ol a single hglit source* 
Such pictures may often capture the spirit 
and atmosphere of llie subject, but they art: 
not always kind enough to subdue tliosc 
portions of the fact: whirh its owner would 
prefer tmemphasised, whilst on the other 
hand characteristic feat ores may be lost in 
the generaj effect 
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FOUR LIGHTING METHODS FOft pOftTW*iTU*€r Oia fj{^r*rn# NfC U i pU^^tr Qit. rfOr«:fliitir^i n |itE*r. 

lllur^ntCM] Aitln I gin«r4l l\ihl I rein th* fruTiU Neni. li«ld ht Itt tine *4 iIh. TIi« thii^ ph«M lh« UJt Hi rrMh 

eK 4 tld^ lljPil Ihm iHEenid pinlr nfT*€.-Ead on tJie oppaiitn ikdv. xnd wkh iFin lenml Pnini. -ilio d-ti^ In the rL|hL-^nd piciun 
anniher immp Kxl hmtn id-ifid on lIie ihidow ilda nnirfljf bEhlnd itiB cut 


Conventional Lighting, b'^ of il$ are 

honesl cnaii^K fas pleaw^l w^th a picture 
«'liicli does not show our features in the best 
possible light, and qtaite apart from those 
vi'^hn prefer a lii^lily roloiidmd rupre^iituLion 
of a fare, much can be said for the more con- 
vent ioiluJ mutho^lsi of lighting a fare nr figure. 

Whilst the cfTeclivencs^ of any ariificlaJ 
lighting must depend on the |>ericon.Tl skill 
and goiiid lustu ul the photographer, liierc 
are rerraiJi accepted methods that are help¬ 
ful, if hot abiiolulLly riisuntial, as a basis oil 
whiel] tn vary indiAidual methods. 

A plasiCT cast pariiriilarly useful as a 
means of demonstrating? tlic \arious stages 
of ligiiting rhp human [lead. In the strip 
at the top of di is p:^e, the left-hand photo 
shows fiucfi a cast lit from the front with a 
^ft general fight. The nbjpct nf this; light 
is to off bald shadows that may be 

added later, and lo ensure some detail in 
the darker portions- 

Switching out this light in order lo show 
tite next stage clearly, the head is lit fiom 
H much more direct light on one side (second 
photo), the height of the light lining such 
diat it meets the subject aL roughly an 
smgle of 45 deg Ihbs will give roundness 
to the head, ajid a light .and dark .side ; it 
should be high enough to leave a shadow^ 
from the eyebrow, .-^ind il a simple lighting 
is desired it is usual to bring thb lamp 
forward until the light just catches the 
opposite cheekbone- 

ill order to leave a i^hudovv side to the 
face, but isofien off the shadow itself, a 
rellcctor is sometimLMi iLsed on the opposite 


side to rehect port of the light back and 
give detail in the d-irk side of the face, as 
shown in the third photo, whore iLc gcjicnd 
light from the front has also been switched 
on. Till'll ill UAt rat inn represent r the iiLRiial 
method of using two lumps and a reflector. 

On the right ivc have n stage further in the 
sequence, wdicre an uddiiional Lamp placed 
on the sbadovv sidCp nearly behind the face, 
destroys the m.ain shadow on the shanlderr^ 
produced froiii tliu main modelling liglil, 
and provides a high-light, or hnght outline 
on the shadow ^side. If die bnlliaiLcc of this 
light is increased considembly in proportion 
to the balance of the lighting, the h:i!o 
behind a iicad that is associated with pictures 
usctI for film w'nrk can he produced : and 
whilst such lightiiig arrangements are essen¬ 
tially artificial in character, they often 
prc^scnt a striking and bold effect. 

Very^ simple lighting indeed is sliowui at 
the Imttom of the page. A strong and 
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merciaJ but th^y 

present some inconvenience 
in handling even when tUev 
ore oi the selt-^ed type, their 
bi lestrietecL 

though they are stilj used 
in the film Ktudin^, w^here they 
are rather aptly referred to as 
" thcbhiiis," they oreemplnyerl 
with discretion, and tlieii place 
is filled by large lamps oi the 
gas-filled tyi>e where ^xissible. 

Merciiry' vatwiir lamps, on 
the other hand, are also vEiy 
actinic ; recently ??iiisill lamps 
of ennrmoiifi light value have 




finECEOHT Ef^FCCT. Ttlil 
wjs Ujhud wkii 1 Huh'-bul OvIKtllifcd ftULr 
xhe AAElr. ii flrdlrliiL kNko. iiiiltjlriv liSi thn 
HJKxaJtiBEl 

AUnraiun ^larTw^r, vn PM. T'* 


rather hard light ia situated 
high up ujid ulmost behind 
the head, as showm nn left. 
Then a large redectorp or a 
second much softer light, is 
used on the shadow aide, with 
the revolt shown on right. 

Frorn these sim pie beginnings 
the poskious of the lamps can 
be varied tn suit almuist any 
Hubjcct, Eind provided k is 
remembered that any great 
preponderance uf ligltt from 
one position must be 
nearly balanced from 
the Opposite sidCn little 
serious t rouble should be 
experienced. 

Arc Lights and Mer* 
ciiry Lamps. Arc lights 
have a ^pccialUcd appli¬ 
cation, as the wurce of 
light is confined to a 
single spot, and such 
lamps, apart from 
pofisesjauig greal actinic 
value, are capable of 
producing very clear- 
cut, sharp shadows. 

Their light is tissentially 
hard iiiid contrasty in 
nature, for which reason 
they arc applied with 
advantage m the corn- 


tow LIOHTIHO. Wl^l Mh4tTrli« bm 

m pluunt imll* l> lhKr« |Ithii an inrLI xIjiUEImm 
IruEiE aihxltig fnam m Inwr pinkEiHin 

Orw flaiJ^nJ^r f Jt 5 . MiK fiM 


been introduced which 
are essentially soft in 
characicr. Tliey are 
very^ cconqmicaJ indeed, 
and are used in stneel 
lighting. Tilt unfamiliar 
apjH^a ranee of the human 
face w'fien seen iu the 
light of these lamps is 
happily not registered 
phutugraphically. Un- 
fortunately, their inslalT 
ation noressitars^ certain 
additional apparatus, and 
for this reason few 
amatcuHr aru able to 
take advantage of them. 


raz 
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Flashlight and Flash * Bulbs. Wbib^i 
lla^jiiili^ht may b& N^^arded 'dja a »:piin^tc 
subject it is a form of artifioal light, 
and much that ha^ been i^tid of otlier 
lighting also a|>plios to a t!ash. In powficr 
form, dashlight offent enormomi Ughi v^ulne, 
^nth many reservatluin^ and dirticnltieft. 

In its simple application on dnrk subjocls 
carnent shutter is opened and ihff 
Mash fired, after which the shutter is closed, 
fhe actufeJ exposure being the duiatEon and 
brilliance of the Hash. (iVf Hash light.) 

.^khmigh this is still the only way to 
□brain a very' brilliant Hiish at small roRt, 
its use. has very largely been superseded by 
that of the fbish-biilb. Whelber powder or 
bulb is employed, the following fact is 
sometijnefi nnt realized: if tlit Hash is 
immediately bcliind the camem, the lighting 
will be flat—that is, it will noi present 
nmndnesii wdiUst. on ibe other hand, a 
single light used well to one side witlioiit 
^ reflector will give very dark shadow';>. 

On the other band, if a Rash- bulb is iLseil 
an angle of about 45 deg. tn the camera, 
which on dijsoup subjects means roughly 
al arm's-length Irom the camera* snflicicut 
i^hadow or round ness can be obtained for 


iiiany subjects. The centre picture in p. 1132 
wa$ obtained in this way^ and although the 
lighting h rather Rat in nature, it can still 
be effective. Parrir.iilarly with Rasli'bulbsg 
the light source am be varied to suit the 
subject* ns in the top picture in the same 
page, wbeiie the bulb was concealed near the 
back, and gives the atmosphere of firelight 

Front lighting fmm a low po^firion oJi a 
face regardless of the camera position is 
often effective in rharanter studiefi, as shown 
ill the bottom pictui^ in p. 122. 'Fhe actual 
position of the flash is deTcrmined by an 
cltxrtric LDrch, and as the elTective duration 
of a Rasb-brtlb is roughly 1/75 second, there 
is no nectl for a synch ronized nit ter. 

With moving subjects by Rash light the 
shutter Tniisf be svmchTnnized, so dial expos¬ 
ure iif made during the Linie of maximum tight. 

With dash-bulbs the shutter ia usually 
set at a slow speed ffroni l/lO second to 
1/20 secondh the photographer relying on the 
fact that the spe^ of the flaali itself will be 
abort enough to arrest the motion. Very' 
rapid arunn is successfully accompli£he<l 
with puw-dur lla^lics bred so Qiat the Rash 
itself will trip the shutter. M‘he photo in this 
page is an example taken in tikis manner. 
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LAMP AGAINST THE SUN. For this characur uudy, 

taken with the sun alcnasr behinfl che figure* a flash^bulb was 
afrance<f tow down Co li^ht the shaded face and arrni 
j /120 sec-, fSa PanaTom^c 

The nature of this apparatus makes it 
difficult to arrange special angles for the 
lighting, but the ilashlamp should be used 
at least an arm's-length from the camera, if 
possible, to ensure roundness and a shadow 
side to the subject. 

Artl^ciai Light in Daylight* Apart 
from using artificial light as the sole means 
of illumination, it may often be employed 
in combination with daylight; 
although, due to the fact that 
sensitive film responds very differ¬ 
ently to each type of light, some 
experience is required before a 
correct balance between each may 
be judged. 

Indoor subjects arranged in sub^ 
dued dajdight can either be treated 
where the daylight element is used 
as the flat general light, employing 
artificial light to produce the model¬ 
ling and shadows, or the subject may 
be arranged near a window, so that 
the daylight produces the contrast, 
while the artificial light is used as 
a balance to soften dark shadows 


and increase the shadow detail. In either 
case the balance between artificial light 
and daylight will depend on the particu¬ 
lar film being used, and it is rarely 
possible to record the actual baJance of light 
as seen with the human eye. A little experi¬ 
ence in judging the brightness of daylight, 
combined with a practical knowledge as to 
the value of the artificial light, will enable 
the photographer to aEow for any variation 
in the actinic value of each, and produce 
pictures of practical lighting value. 

Artificial light can be employed out of 
doors to add high-lights to a subject %vhere 
dull weather would otherwise result in the 
photographs lacking brilliance; alternatively, 
iu bright sunshine a figure can be arranged 
in such a position that the sun produces 
brilliant outlines, and the dark portions of 
the subject are lit by artificial light. 

Sjmchronized flash-bulbs are probably the 
easiest means of attaining these effects, and 
at top of this page is seen a figure photo¬ 
graphed against the light—that is, with 
the sun almost behind the subject—^in a 
position where a black face would be 
recorded ’if a straightfonvard exposure 
w^ere made. A flash-bulb arranged low 
down on the shadow side has lit the dark 
portions, and the general effect, which is 
essentially artificial, presents at the same 
time a photograph that possesses a degree 
of clearness usually associated with the 
studio, but in an outdoor setting. In applying 
this method, a synchronized shutter is 
necessary to cut down the daylight element, 
other^v’ise it would be impossible not to 



PORTABLE SUNSHINE. On ieft is shown. i portable cast ot 
with Ismps, lamp-Nol<Itrs. rel]eciors, cable and concrol panel, 
iwhich is carried as shown on ri^ht 
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over-expose the daylight and still catch the 
flash. 


Bearing in mind the fact that the efficiency 
of the flash will be reduced by the square of 
the distance it is taken away, whilst the 
daylight portion will remain constant, the 
balance between them will be determined by 
the position of the flash, and a few practical 
experiments are the only satisfactory means 
of learning the best conditions. 

Portable Lighting in the Home. 
Practical work in the home entails either 
bulky apparatus or lighting equipment that 
can be dismantled and packed away, and 
for those photographers who may wish to 
use artificial lighting away from home, the 
question of portability combined with 
maximum efficiency is of great importance. 
Excellent pictures can be obtained with two 
lighting units and a suitable reflector, which 
constitute the minimum equipment that 
will cover average requirements. The lower 
picture (left) in the opposite page shows 
a typical case of lights which, as illus¬ 
trated on right, may easily be carried 




m a convenient form. The case contains 
two lamp holders . 
and reflectors in 
the centre, two 
large bulbs of the 
photo-lamp type, 
u length of light 
cable and a control 
panel, which can 
either be operated 
in the case or re¬ 
moved as required. 

The panel is made 
up with one switch 
of the series- 
parallel type, which 
will permit the two 
lamps to be used 
either at full 
strength or dim, and two light fuses as a 
safeguard against burning out the house¬ 
hold fuses m case of a mishap. The 
cable is fitted with a plug and combined 
bayonet adaptor which will cover most 
requirements, and it can be used either from 
a household lighting point or a small heating 
plug, the latter to be preferred. In the lid of 
the case a flat folding reflector is often ser¬ 
viceable. and a strip of wood, shown above. 


A FIXING GAPGET. A scrip 
of vyood attached to a picture 
hook is a useful requisite in che 
hEhtsHrase for fixing the Ught. 
attached to It by pegs* in any 
desired position 


makes a good fixing for a lamp in a high 
position. The wooden strip is screwed to a 
picture hook, so that it can easily be hung 
on a picture-rail or place of anchorage, and 
pegs in different positions on the wood are 
used as a means' of attaching the lamp base. 

ARTIFICIAL LIGHTING 

FOR CINEMATOGRAPHY 

The three factors of intensity, balance and 
colour that govern artificial lighting in cine 
work are here considered, with special 
reference to the normal house supply 

The three principal factors governing 
the use of artificial light for cinematography 
may be briefly summed up as follows: 
(a) intensity, {6} balance, and (c) colour. 
The intensity of the iliumination available 
depends upon the amount of electricity 
\vhich it is possible to draw from the supply 
mains. This amount is expressed in “ watts," 
and is the product of the voltage multiplied 
by the amperage. Most house lighting meters 
are not rated to carry more than about 5 
amperes, which, with a convenient voltage of, 
say, 200. gives a total of 1,000 watts. These 
figures may be found on the meter number 
plate, and should always be referred to 
previous to starling work. If there are 
power, cooking or heating circuits available 
in the house, these should always be used in 
preference to lighting circuits, as both the 
cables and the fuses on the former circuits 
are heavier and less likely to cause trouble 
through overloading. 

Use of Phptoflood. For cinematography 
in the home, photoflood lamps are the 
easiest solution to the problem of limited 
current. Each photoflood takes about 
300 watts, w^hich means that not more than 
three should be used at any one time on an 
ordinary lighting circuit, particularly where 
other lights may also be in use in the house 
at the same time. On one heating circuit, 
from a standard outlet point such as supplies 
a three-bar fire, about 15 amperes are 
available. This gives a total of 3,000 watts, 
and as many as ten photofloods may be 
used on one circuit. The advantage of using 
photofiood lamps lies in the fact that for 
the amount of current consumed more 
actinic photographic light is given than by 
a normal gas-filled lamp. iSee Lighting.! 


125 


ARTIFICIAL LIGHTING 



IN A FILM STUD! O. Artificial lighting pat exctUance ii seen aboye lo a commercial film studio, 
Laree IlfihtlnE projectors of the half-watt type:, or Mole RJchardson are lamps, witli top M^htlnc 
and spot llghci from a rail high above, are being used 


A bare lamp emits light ail round, and 
therefore much of the light available will be 
wasted unless the lamp is placed in a suitable 
reflector. Many types are available, from 
simple cone-shaped fittings to carefully 
designed curved reflectors. The most 
efficient type that can be afforded should 
be purchased in order to conser\^e the light 
at hand. With three lamps much interesting 
work can be done, but the size of picture 
that may be filmed with a high-speed pan¬ 
chromatic him and a big aperture lens is 
generally not greater than a head-and- 
shoulders shot—a medium close-up. 

Importance of Balance, Upon the 
balancing of the lighting at hand depends 
the modelling which is given to the figures 
or objects included in the frame area. If all 
the three lamps are placed in front of the 
subject It will of necessity be well lit, but 
owing to the lack of shadows the result will 
appear flat and uninteresting. One rule of 
long standing is known as the 45 deg, rule. 
This means that light sources are placed at 
an angle of 45 deg. on each side of the subject. 
However, if an equal number ol lamps are 
placed on each side the intensity oi lighting 
will also be equal, and still the result Vkill be 
flat. By moving one light farther away from 
the subject the intensity on that side will 
be reduced proportionately, and modelling 


will be introduced. 
By retaining one 
front light near the 
camera, heavy 
shadows can be 
avoided, and also a 
basic light is left to 
lift the shadows 
which would other¬ 
wise be formed by 
the cross lighting at 
each side. 

One of the faults 
which most often 
occur in amateur 
work is the placing 
of the subject too 

near the back- 
ground. This means 
either that shadows 
are cast upon this 
background and 
tend to confuse the 
shot, or otherwise the background is 

illuminated to the same level approxi¬ 
mately as the subject, and a conflicting 
result is obtained. A spot-hght, either of 
the lens or parabolic stippled mirror 

type, is a great asset in providing easily 
controlled accent lighting. An example of 
the use of a spot-light is the effect provided 
by placing this unit high above the subject 
and slightly behind it (the deep hood usually 
provided on a spot-light prevents light from 
it entering the lens) , when, for instance, in the 
case of a fair-headed girl, a halo round the 
head will be formed. A spot-light is also 
useful for dramatic effect lighting, where 
hard cast shadows are required to accentuate 
some particular feature. 

Lights for Colour Work, The colour 
of the tight has a bearing upon its use with 
modem super-sensitive type emulsions. Most 
artificial light sources emit a preponderance 
of the red rays of the spectrum, and the 
emulsion is also particularly sensitive to this 
end of the spectrum, so that the combination 
proves exceedingly useful. The amount of 
light emitted tn the various regions of the 
sp^ectrum vanes, however, with different 
types ot lamp, and depends upon the effi¬ 
ciency of the lamp. While this is not of such 
great importance m monochrome work, in 
colour work it is of paramount importance 
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if any approximation to correct colour 
rendering is to be obtained. For this reason, 
when using colour film, care should be taken 
to see that all the lamps are of exactly the 
same type and specified voltage, and that the 
proper emulsion or correcting filter is used 
for that type of lamp. 

While the carbon arc lamp is not very 
suitable for home use, there are types which 
are definitely suitable for studio work. In 
view of the development of carbons for these 
arcs, which have a spectral emission corre¬ 
sponding more nearly to sunlight than has 
previously been obtained, it would appear 
that there should be a considerable field 
for these, particularly for filming in 
coIout.—STANLEY W. BOWLER, A.R.PS. 

ASPHALT (Bitumen). A semi - solid 
residue formed by the partial evaporation 
or distillation of certain petroleums. Most 
of the world’s supply of asphalt comes from 
petroleum refineries, and for photographic 
purposes Syrian asphalt is generally em¬ 
ployed as being the most sensitive to light. 

This light sensitiveness may be further 
increased by the addition of a certain pro¬ 
portion of sulphur, which is dissolved in bi¬ 
sulphide of carbon added to powdered asphalt. 


Over a hundred years ago Joseph Niepce 
made the discovery that asphalt of Judaea, 
or Jew’s pitch/’ becomes insoluble upon 
exposure to light. He dissolved the asphalt 
in oil of lavender and spread it on metal 
plates w^hich he exposed behind a drawing. 
The asphalt was then removed from the parts 
which had been protected from the light, and 
the metal was etched. This process Niepce 
termed heliogravure. 

He next tried to produce photographs 
with asphalt-coated plates in a camera, and 
in 1827 took a photograph of Kew Church 
by this means, but owing to the comparative 
insensitivity of the asphalt coating, necessi¬ 
tating an enormously long exposure, the 
process proved useless for photographic 
purposes, though it is still employed in 
several photo-mechanical processes 
Light-sensitive asphalt for such processes is 
made by boiling raw Syrian asphalt with 
commercial cymene and dissolving in the 
mixture a certain quantity of sulphur 
flowers. After the formation of sulphuretted 
hydrogen has ceased^ the cymene is distilled 
off and the remaining light-sensitive asphalt 
is then prepared for coating by solution in 
benzoL 


ASTRONOMICAL PHOTOGRAPHY FOR AMATEURS 

H. H, Waters, ERJkJS, 

Photography has played a very targe part in mappinf the heavens, in determining the 
motion of stars, and in aiding the observation of comets and meteors. This articte, which 
is specially written for the amateur, shows how the ounera can be effectively used for 
making interesting and useful photographic astronomical records without recourse to 
special and expensive equipment. The illustrations to this article are all by the author 


I N looking at the beautiful astronomical 
photographs published from time to time 
by the great obser\'atories, the amateur 
photographer may, after wondering how they 
are produced, ask himself if there is anything 
to be done without costly apparatus. Whilst 
it must be admitted that some branches of 
astronomical photography are highly special¬ 
ized and beyond the reach even of good 
amateur equipment, yet there is work to be 
done and interesting experiments can be 
made with apparatus of the ** wooden box 
and tin can " type. The enthusiastic 
amateur should remember that possession of 
elaborate and beautiful apparatus does not 
necessarily mean increased or improved 
photographical output. 


To the possessors of ordinary cameras, 
especially plate cameras with good lenses, I 
would recommend the following preliminaiy^ 
experiment; 

Set your focus to infinity and your lens 
to its greatest aperture. On a clear, dark 
night point your camera to the pole of 
the heavens, fix it firmly, and expose a 
rapid plate for two hours. Develop your 
plate and you should have a picture like 
that at the top of the next page, the 
motion of the earth drawing out the star 
images into trails the brightness of which 
wiU vary according to the star’s bright¬ 
ness. The camera will not magnify a star’s 
image and the most powerful telescope 
will only make a faint star appear brighter. 
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STAR TRAELS^ The cifcumpokr msvemencs of stars have 
been recorded in this unusual pho^ofraph^ rh« breaks in the 
trails betO£ due eo passing clouds. A Rjced camera was used 
ISO mins, exposure, f4r8. 20-In. fxus lens 


W'ith an ordinar}^ camera an interesting 
series of pictures of a lunar eclipse can be 
taken. The addition of a telephoto lens 
giving an increase in the size of the image is 
valuable, but due regard must be given to 
the falling-off in illumination and to the 
importance of 
accurate focussing 
as described later 
on in this article. 

It may also be 
mentioned that for 
certain classes of 
work — for exam¬ 
ple, the delineation 
of large nebulous 
exten sions—the 
small lens with its 
wide field is the 
only instrument 
which can be used, 
and it is more 
efficient than 
a large specialized photographic telescope, 
A home-made equatorial camera mounting, 
with worm-driven slow motion and a two-inch 
telescope for guiding, is not beyond the 
capabilities of a handy amateur. 

With this instrument several of the plates 
which illustrate this chapter were made, 
and it was only discarded after years of 



HACF^MOON, This haif-second 
exposure of cbt moon wu taken 
with a 6-in. reflecting telescope, 
using primary focus 
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service in favour of a w^eight-driven type 
of mounting. 

Tlie application of photography to 
astronomy has increased so greatly in recent 
years that it has completely displaced \isuat 
obser\’ation in many branches of research. 
Daily photographic maps of the sun's disk 
are made at several observ^atories and the 
combined results are usually able to give a 
history of every outbreak of sunspots. 

The spectrograph has practically sup¬ 
planted the visual spectroscope, and wdth 
the advent of plates sensitive to the infra¬ 
red work has been further extended. 

Most of the modem giant reflecting tele¬ 
scopes are employed almost entirely on 
photographic work either with or without a 
spectrograph, and, no doubt, the 200-inch 
reflector now*^ under construction in Cali¬ 
fornia ^vilI be used as a gigantic camera. 

In eclipse work the advantage of photo¬ 
graphy is obvious, A few precious minutes 
—sometimes only seconds—of totality are 
available, but during this period photographs 
can be taken which give a permanent record. 

One of the most important properties of 
the photographic plate is its ability to store 
up the cumulative effect of light during long 
e.xposures. This has led to the discover^’ 
of stars and nebulae so faint that they could 
never be seen \Tsually, 



EYEPIECE ENLARGEMENT, Thu phue ci chu mcon 
K appears in cho fmall piecure on lefc Is here seen txken with i 
6*in. reflect!nf telescope, with the image enlarged with a low 
power eyepiece ; exposure S seci. 
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MOVING AND FIXED. The phota^raphy of quiclely movirig heavenly bodies is exemplified her* with a view (left) of a cofpecp 
seen in centre of picture (S mins., porcraic fens* p.3* SJ-in. focus). On right* the bright stars in the centre are Castor and Pollux, iii 

Gemini (30 mins.* portrait lens, focus) 


In considering the possibilities of photo¬ 
graphic work for the amateur we can con¬ 
veniently di\ride celestial objects Into two 
groups : first* the Sun* Moon* and Planets; 
and, secondly, Stars* Clusters* Nebulae, 
Comets and Meteors, 

As we are dealing with a wide variety of 
subjects, from the sun* with its intense light 
and heat* to the faint nebulae, it will be 
obvious that no single optical instrument 
will be suitable for all purposes* and, further¬ 
more, as all the objects are in ceaseless motion 
with respect to the instrument* some means 
of connteracting this motion* t.e. the rotation 
of the earth* is necessary for all excepting 
instantaneous exposures. 

For the sun* moon and planets we require 
an instrument pf sufficient focal length to 
produce a disk large enough to show the 
details sought* This can sometimes he 
accomplished by enlarging the primary 
image by means of a low-power eyepiece* 

Either ^ reflecting 
or a refrg^cting tele^ 
scope can be used 
for photograph y 
with a little adapt¬ 
ing, but unless the 
object glass of the 
refracting telescope 
is of the photo¬ 
visual type* the 
%isual and photo¬ 
graphic foci will not 
he coincident and 
^ h e photographic 
focus must either 
be found by trial* 


or a special filter, such as the Ilford Astra," 
used in front of the plate* 

A plate holder with a suitable adapter 
to fit the eyetube of the telescope will be 
necessary, and also a small box camera 
with suitable extension if an eyepiece or 
lens is used to enlarge the primary image. 
For the sun a rapid vibrationless shutter 
is necessary* This may be fitted to the 
adapter in front of the plate holder or in front 
of the object glass. A guiding telescope 
should be attached to the main telescope. 

Photogropfis of the Moon 
Photographs of the sun and moon can be 
taken with a telescope on an ordinary 
tripod stand* Ev.en in the case of the moon 
the exposure need not exceed about half a 
second, and if the telescope is kept 
perfectly steady, no trace of movement 
should show on the negative* 

In photographing the moon w’e must 
aim for sharp, bright 
images which will 
enlarge without loss 
of detail* The sun 
and moon, being ap¬ 
proximately h^f a 
degree in diameter, 
will give a disk 
roughly half inch in 
diameter at the pri¬ 
mary focus of an ob¬ 
ject glass or mirror 
of 5 ft* focal length* 
This is large enough 
to show a good 
amount of detail. 



CONSTELLATION CHART* For the photograph jr of consteU 
latlons 1 wide field of vi«w is necessary. This chart of the central 
portion of Orion wu taken with a 6D>inin, exposure, portrait lens 
r3*S. I3i-ln. focus 


129 




ASTRONOMICAL PHOTOGRAPHY 



A GLIMPSE OF THE GALAXY. Abav* is i HS-tnln. 

es(Das>i*'« cf * |3ortion of the Milky Way, in tKe cansEclIi- 

tiqn Monocer^s. For thSi com^ndvety imall area a 4-ifi. lens 
wkh a 20-in. focus, was sufficienc 

If a refiectirig telescope is used the image 
must be very carefully focussed on a sheet 
of very fine ground glass ; or, better still, a 
spoiled plate, using a focussing magnifier. 

If the focussing screen is put into the 
actual plate holder and the slides drawn, 
and the focussing done with the plate 
holder in position, the focal point can be 
marked with a scratch on the adapter tube 
and the plate should cotne into accurate 
focus without further difficulty. If a re¬ 
fracting telescope is used, the best photo¬ 
graphic focus must be found by trial ex¬ 
posures, scratches being made on the adapter 
tube to mark the position of each exposure. 
If a filter is used, the focus can be found 
visually in the manner described above. 
Do not spare trouble in obtaining the 
sharpest possible focus; a difference of i mm, 
on either side of the correct focus will 
produce a " fuzzy image. 

For the moon use the telescope at full 
aperture, with a plate of medium speed 
and fine grain. Correct exposure will vary 
with different instruments. Probably about 
half a second wdl be right with the moon 
at first quarter and a telescope with a focal 
aj>erture of about /14 to /15, with the 
plate at the primary’ focus. A light cardboard 
box lid on the object glass end of the tele¬ 
scope, or sufficiently large to cover the end 


of the tube of a reflector, makes a good 
cap for exposing, as it can be removed and 
replaced without shaking the instrument. 
Always make sure that the image of the 
moon is central on the plate before making 
the exposure by checking its position in the 
finder or guiding telescope, 

A low-power eyepiece can be used to 
produce an enhirged image by projection 
into a small box camera. It is not, however, 
desirable to push the magnification beyond 
twice or three times the size of the primar}^ 
image. The iilummation falls off very 
rapidly, and the exposure is increased as 
the square of the magnification, and also 
the moon's movement and any vibration 
of the instrument, is magnified proportion¬ 
ately. It should be remembered that tvhen 
the moon is full the illuminated area is very 
much brighter proportionately than when 
at first or last quarter. Observation shows 
that full moon is actually 8’7 times brighter 
than first quarter and 10 times brighter 
than at last quarter (Astrophysical Journal, 
Vol. 43, p, 47), So that exposure needs to 
be considerably reduced around the time of 
full moon. 

It will also be found that owing to the 
unequal illumination of the moon's surface 
it is difficult to bring out the maximum 
detail over the whole disk on one negative. 



U NIVERSE IN EMBRYO f The America nebula, in 
Cyenus ; iihe lar||.e white spot cn the rifht Is the over^:^posed 
imase of the brightest star of the iroup, Alpha Cy^nl 
9CI mins., ^-fn. tais of /bcos 
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'* ■ hHmff-ni»d» E^uiTfirlxl qjn*n mnd, with w-arm nivtl0n far b/ Mrtd ; it 

K.J? f.^IT ciJMCnpi! 4^|a. I4l4!<«p4 and tw& 4n H|uxu]rJil napfltEAe witli -djivtnt 

UMfc_ HIjhe, ipisixl bakury of lunf^li kni*! fef pJlitolnphl m m^fc^or to4l| L J. itfiEor. drivin by m iriLill 4lKtnc nuftSP^ ia iniri 

ta d€ttrmJn* 1 J 14 fviMJtf 


ri&ncrsilJy the lenninatcr, i.c, thi: udgv 
c]eare$t to the imiIlluminated pdrtion, wUI 
<ome Diit under-ex jjy^d, and thL=t hajj the 
iiHcct uJ giving the m^on an a^e which 
does not correspond to the real age <*t the 
date of exposure. There seems no cure 
for this diiTieulty when photographing at the 
priniiuy focus, but a more even illiirninaTinn 
i-‘i geiiertilly obtained vi'heu usinjy; a tow- 
puwer eyepieee to enlarge the image. 

ITkt writer's ex perk nee is that with a 
telescope of ahnnt 5 feet focal length. haJf a 
.second is the maximum expoKure vvhkh ran 
given with the instrument at rest, when 
photngrapliiiig at the primar>' foctis with a 
plate of about speed lOO H. ^ D. If. there¬ 
fore, an cyEpicre and box camera arie used to 
enlarge the imago, an efpjatorial mnnnting 
is e-^sentiaL As the duratiojt of tlie exposure 
is imf likely to he more than, say, 10 seconds, 
St good hand slow motiun is all that k neciiS' 
^try- Tile guiding telescope or finder sfiould 
1^ fitted with a pxtir of cross wires in a fairly 
high power eyepiece. If ono of the larger 
craters k tamired on ihe cross wires it cun 
he kept steadilv bi po?{i^io^ after a little 
practice. 


found to give the best results and an exposure 
of about 1,40 second ^should be ample. 

d U'i^rd 0/ zi'aniing. ioo^ tii tAc 

.siin £ieH lidth tftf ap^hifc o/th£ tekscap^ 
rt^dtiCed liilhotit Ksing ft pr^^pir itolar ^ 
$timap, ar xerions dam^i^e to 
thz lire k ahiwst iftevftaide. 

Ai$o femnnber ihat fJu* had ^eneraifd 
u/ ike priiHifry foctn is: su£ineiti h ftirm 
it fwk- ikron^k the sknticr a/ a uisf^den 
dark $kde if (he iekscitpe. is left direL'ted 
lu ike sun /or a minuk or so. 

As theiT is plenty, of light a variable the 
en larging eyepiLcc and boxc^Lmeru are rucom- 
mended, fn using a box cajuen on the sun 
be suri: that it is perfectly light-tight, espe- 
rixilJy where Lhc tube of the eyepiece euLcoi 
the box. ft is difficult to give .any rules for 
exposure; a few trials will soon give a basis 
time, and considerable latitude either way 
will not scrioTi-sly affccl the rfi^iilt.^. 

It i$ fgu more difficult to focus the .sun 
than the moon. If there are some spots 
present tltey are a great help. All platei? used 
for photographing ihu sun and moon shcEuhi 
be ihoronghly w-ell backed. 


^kotogrophtng tJie Son 

To photograph the suti the aperture ol 
the telescope should be cut dowm to aboui 
/ik). A shutter preferably of the Cnmpiir 
type can be fitted ceutralJy in a cap to fil 
fiver the object gla.Hs or mtrror tube. A good 
brand at lantern plates will probably be 


Consie/fa^orrs^ Nebu^oe ontf Comees 
\’^1ien If IS desired to photograph a largei 
area of the sky say the surrounding held of 
a variable star, or a Large extendt^ nebu¬ 
losity. ur to make a map ol a consiellatioii, 
the ordinary telescope is unsuitable owing 
to ha small held, and tve must use a photo- 
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^Aplilu li:iis whiclt not only reqnisiiL- 

wide field of xiew but aisc* grojiler rapidity- 
If only one tcii5 is available, it should have 
as loTfte a linear aperture a* and 

as larj^e an uiigulai' aperture as is conisistent 
with ^ood definiiion and roveriii(j |mwer. 
For all round work a lens with at| angular 
aixri Liiie of /4 lO /5 will be moRt suitable, 
the larger the linear aperture the better- 
WiLli iUJ anastigfnat of 12 lo 15 inches focal 
length much beautiful work can be done. 
Smali anasLtj^mats of 5 Lnchw 10 7 inchcji 
focal length are xery useful, luid if one is 
ax^aLLablci it should be mounted as a check.'" 

H the expense of the large anasli^inal is 
considered prohibitivon lecour^e must 
fidd lu an old-fashtoned jicirtrait lens which 
can be obtained secoudhsiiid fairly cheaply. 

Having obtained your lenses, mnnnt them 
□n earn eras preferably of the liOLnc-m ad e box 
fomL The coixect focal length for all celestial 
objects is. within very' small limits^ the irt- 
finity focus ul the lens, so that only a small 
movement of fhr^ camera back is iiucesSiiry^ 
for hn;il acljui^Lnient and squaring on. Sec 
that your dark slide (the double book fonu is 
l>f>sTj fits ficcurely so Ui a I it cannot fall out if 
the camera has to be used ujKttIc down, anti 
that the plates rannol move in the slides 
during a prolonged exposure. 

T he covering j>f>xver of ox cii the best lenses 
when used vii the stars v;ill Iw found very 
disappointing comparEid xvitli their per^ 
fnrmance uii uidiiiarx'' terrestrial tvork, so 
Uiat it is os w^ell to use plates not larger lliuu 
5 X 4 indies for a lerts of 12 to 15 inches 
focus and quarter plate* for the smaller sizoy. 

:\n ef|imioriLd rnountinj^ is absoJuiely 


cssenthti. and of though the WTitcr has made 
exposures up to cjni minutes witli hand ^ow 
[iiotiuii wTiich show practically tip trace of 
" run oft, " a xveight-dn'xTn dork or an dccLfic 
motor todrix‘e the guide tciescoiw and camera 
wrill ensure comfort and longer exposure*, 

Tlie approximate focu-S of the camera can 
be obtained by (Hjiiitiiig iL to the mCN>n 
and using a ground glass screen and forii?eung 
magnifier, A iriid platu may then be tak<-it 
by poinLiiig the camera to the pole of the 
heavens, clamping flic tele^cojie and nlloxi ing 
the Stars to trail. If the trails are hard and 
sharp, especially ai the cenire of the heUh 
the fociiR iis piububly very nearly currccL 
Then trs' □ shot on a field containing tiome 
fairly bright stsirw. Fur guiding use an eye¬ 
piece of atiaut 100 diameters on the leleRCope, 
titled with a fnirly coarse pair of cross x^ires. 
and put the guiding star out of focus so that 
it can eafsily he sE^en on the cross wires as a 
fairly large, bright disc. Before cojiLiiK-ricing 
an exposure, rotace the eyepiece so ns to 
bring one of the erstas wires exactly pantikl 
to the stars' niotioti across the field. This 
will enable any error in dedinatioii To be 
detected, as the star xvill w^onder cUher 
abov<? or beloiv the xxdre- The other wire 
lakes care of the movement in right 
ascension. The guiding star muse be kept 
exactly ecntrul on the cross whes during 
the entire i>eriod of the exposure, and 
the resuLls obtained depend very' largely 
upon the acciincy with xvhich ihb is done. 

Tlie appearauee uf star images on the 
negative should be round, small and Rluirp. 
At the edges of the plate, the brighter 

is I } 7 \ 


Hai^s OfT CoiPJpOSftien of ** OOME^JfC INTERIOR 

,Xt & gLnin:i' ibw Otic xs i mpit phaaant and succwluS ppctnic. 

amt clojwr study ubunamitly csmftrnis the impne-wknii. A few ycojn ago 
jucTi u E wiS beyond tht ran^fc o\ plioU^mjjSiv, as an cKpmurr 

sufFickmly sliwrt Ui mrti-emtnt wwuH have Wen Inaiirquxtr for the 

Tirinloi-tinn of R printubte negativf. Hiijhly- ii.-fi'iil ivr h 

ii!n 5 ) aperturtf ami .il pow4^rfu1 llj^ht hnx'e jqivcn a UeUgfitful anti rcaliatic 
ran^ of tone^, 

.Xhljonyli it ifi called " Domoitic Int^mar " n 13 nut the rn^m th4i 
matters; thu ftina'. .l ipiiet and Rlmplc lUsctm^ For the fci^kii pcoplo and 
thf dfij^, altrl tJlLiri KtQlip the :;nbjtiL'l Tiw nuptv jnipple includtHJ in el 
^-ranp the ih* riik iwinc unsatislactorx' feature. Jiut here pccrt 

and Cicprtwion- me cxccLSriif iii nvtrry —nrit i^^cIipeS tng thr iIipb;. 

tnan^ie af the lamp shade sup^-yts a lw»e line along which the 
lour hcaUs nrr ura'aEi^^nt ; and if OHO iidc of the tnan^te ie prnilLiml \l 
will be seen thnt tt Rives rDuijtily Ihe Itne ul indiniitiuii ol the tliree hgures 
nn I hr ri^ht. ThU nc^pd to fociii attention on the whicli ocetipEcs thv 
FtroJi^CSt posttinri in Ihe pictnirfr-spacK, Hii n| 3 right n'liuol by 

that Cii the man 1 and there are udier strong vertiealj whidi give finntiea^ 
unit -ajilMlily li> a finely halarm-cd picture. W. L. F 
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star images wiil be drawn out into curious 
shapes. These can be used as an aid for 
accurately squaring on the plate by setting 
it so that the images are as nearly alike as 
possible in each corner. Do not be satisfied 
until your camera is accurately focussed 
and the plate very carefully squared on, 
and when this is done lock everjThing 
to avoid danger of movement. Fit your 
lens with a dew cap or tube of a length 
equal to about two diameters of the iens, 
painted dead-black inside. This will avoid a 
deposit of moisture on the lens during cold 
weather, which will completely min a 
night's work. 

Meteor Showers, Veiy^ nice little maps 
of constellations can be made with an 
exposure of 30 minutes with a lens at 
w'hich wall show many more stars 
than are visible to the naked eye. All 
parts of the Milky \\"ay well repay photo¬ 
graphic study, especially if an exposure of 
about an hour can be given. Do not miss an 
opportunity of photographing any small 
telescopic comets, as any early plates may 
be very valuable for determining position. 
It is also worth while to expose on the 
radiant point of some of the brighter meteor 
showers in the hope of catching a trail, 
1 he British Astronomical Association, to 
W'hich all wwkers should belong, will furnish 
all particulars of current phenomena. 

The plates for this branch of work should 
be the fastest obtainable, preference being 
given to that brand showing the least 
granularity, and, of course, they should 
always be backed. 

Development Methods, The develop- 
rnent of astronomical plates will present no 
difficulty to the worker who is already a 
photographer. A fairly strong contrasting 
developer is recommended. The time and 
temperature method has not been found 
very successful, as the conditions are 
exceptional. In developing pictures of the 
sun and moon, any tendency tow^ards rapid 
flashing out should be avoided. This is 
easier to control with a solution which is 
slow in action. In developing plates of star 
fields a careful watch should be kept on the 
background of the plate, and development 
stopped before it becomes too black, other¬ 
wise faint images of stars and nebulae may 
be blotted out. 


Any form of intensification should be 
avoided, as there is the risk that it might 
introduce detail w^hich has no objective 
existence ; but the contrast of faint objects 
can be increased by taking a positive from 
the negative by contact and making a fresh 
negative from the positive. We must, 
l-owever, bear in mind that our object in 
astro-photography is to produce negatives 
of extreme sharpness and accuracy of 
detail. No spotting or retouching is allowed. 
The illustrations, which are from the author's 
own negatives, w^ill give some idea of the 
possibilities of amateur equipment. 

ATMOSPHERE and ATMOSPHERIC 
EFFECTS. The term " atmosphere" 
applied to a photograph may be used with 
tw^o meanings. In the first place it may refer 
solely to the photographic representation 
of actual atmospheric haze or mist, and, 
secondly, it may be used to denote a variety 
of pictorial efiects and subtle impressions of 
realit}^ which may be introduced into a 
photograph by a clever M^orker as a result of 
taking advantage of certain conditions of 
light and shade at the time of making the 
exposure. It is in this latter and wider sense 
that the term is now more generally used, 
especially by pictorial photographers. 

Atmospheric mist is represented in a 
photograph by the gradual indistinctness of 
the objects as they recede farther from the 
camera and fade into the distance. Such 
objects appear in light grey detailless tones. 
This variety of haze rendering in a photo¬ 
graph is best obtained by employing a rapid 
non-orthochromatic plate. An object or 
group of objects should be present in the 
foreground of the picture in order to contrast 
in distinctness with objects in receding planes. 
Under-exposure of such a view must be 
avoided and development should be care¬ 
fully conducted, the aim being to obtain a 
soft, delicate negative in which the finest 
gradations of tone are preserved. Any block¬ 
ing up of the high-lights of the subject by 
forced or prolonged development is fatal 
to the attainment of these direct atmospheric 
effects in the finished print. The negative 
should be printed or enlarged on to a paper 
of medium contrast, the successful print 
being of a luminous grey tone in which the 
increasing indistinctness of the receding 
planes is well marked. Photographs of the 


.^1 I 



ATMOSPHERE 



ITie actTjaJ com- 
po-sition of a photo¬ 
graph may esert a 
rifyil of infliiizncf 
upon Lbu 0-f 

atmosphere imp?trtEd 
by it, Thure in no uC 
mosphere in a ^toup 
portrait in whirh iht 
individuals are 
atrajiiged in a row. 
Nor, again, \s there 



above nature are oh- 
taiTiahlK by ru^Lson ol 
thy fact that water 
particles in thy air 
have Lilt property ot 
absorbing and scatter¬ 
ing the blut-violet ac 
Litiic rays of light which 
most aifect the plioLo- 
gniphic eruujsion. 

It may, at timea. by 
<leiiired to eliminate 
all renderings of at- 
masphcric haiceor mist 
from a photograph. Tn 
many insuniees, this 
can be done by taking the phoiograpts on an 
onhochromatic emulsion through it yellow 
filtei. or better sdll by using a patichromatic 
frednsensitive) plate or film in curijunytiun 
with a red filter. The yellow, orange and red 
rays of light travel \iiEh miirli lesj= iutur- 
ferencu ihrougli the atmosphere. 

Infra-red rays trave! thrmigh the atmo¬ 
sphere with pmctically no absorption or 
dispersion at all. rhus, when a diFuant view 
15 photographed thruugh uii infra-red %ht- 
fiJtcf on to an infra-red sensitive plate (he 
heaviest haze can bt:; iMmetratud successfully. 

\Miat may be temed a pictorial atmosphere 
as opposed to the mere photugmpliic r'^nduf 
ing of hiuic and mist may be introduced into 
a photograph hy ?njch means as a judiciDus 
photographing against the Ughl. by taking 
advantage ol the oblique ray^ of the sun 
ivhcn it is low in the skyp by various methods 
of selective locussmg, whereby the principal 
object in the phuLograpb is well defined whilst 
the secondary objects hecome more and more 
softened in focus as they pass into the 
bacbgrouncL 


ILIrtlNATION OF MAZE. TiHi ■.(rilDfphSr*. fif autumn <tt )t:i*rnlrti Hiiltli U impll' 
pmam. In ili-i Lvp 4bpvt. uki4t i^n 4A gttnt-rMHd or^ltuir/ JUhlc. fiHLim h titm um-v 
xibu 1. RiHniEnc liur i:lirD'ij:|}i i. rMt CqlOnir-fNlt^r ehi lb a fianE}irama.xJc; {red-unilUvi} 

^us, wlih EamplEU iibufi Et-ar huu uid i.-dur t\ww eb ihm rfjiEiinc* 

PAeipp, tr f, 5Uf^*n-l 


any atmosphere in a photograph of a row 
of houses taken " straight on " by means 
of a wide-angle lens. If, ho^ii'^ver. the 
iudividuuls of ihc group wore posed at vary¬ 
ing distances from tho camera, and if the row 
of houses wete taken from an oblii^ue view- 
point, the iniroductiou of ’* atmosphere" 
into thy pliolograph would hecome possibU". 
^ince the gbiects of IntercsL are not all 
confined to the one plane. 

Atmosphere In u photograph may, of 
coiirae, be made or marred by the type of 
paper upon which it Ls printed. An tindiily 
contrasty paper which pruduciys harsh black 
ujid-white ^eh-uJt^^ will totally destroy atmo¬ 
sphere in a photograph. On the other hand, 
a pap^ vi'hich is too soft in contrast for the 
negative with which it is used will also 
siippress atmosphere. lu the inujority ot 
instaiioL^ a happy medium must be si nick 
between these two extremeji, and with an 
average well-produced amative, soft, yet 
full of tone gradation, a printing paper of a 
medtum degree of contrast hi uiiMit suitable. 
—/. /■’. STIii:UMa A I.C, 
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AUTUMN WITH THE CAMERA 

Tha nifxl^rn phaloj^ophk e^uEpjnent hits increased Etie %ca^& of ih^ 

pltoio^raphc^r to a lur^nsinj cxEcnc. Diffrculti^ to liihdn| cofTdEtloni 

ar« kr^cEy avercomt, with iFva emuli c^it outdoor pRoco^nphf, aj axp^aJntd a^d 
exemplified in the following ankle, h now possible all the jcar round 
^ aim ^pn'ng ^ Summer; ctnd WmUr^ With the Camera 


W HILE ll iii Lno^'Ltiiblu tJiut id c.ff:rtain 
number of 5timmer-iiroe sutiijieur 
photo^T^pherR diiscard theirr^mer^R 
iis ntitsimn k is a fact Lhat many 

LhouMiiitlR more than rv^r before t^ko a 
renews iiilercst in Lhcir hobby as Llic dull 
days and dark eveilings approach. New 
Wlhjects present themselves for Treatment 
that cotild not be attempted in the past. 
Modern camenis anil materials are respon¬ 
sible for this change of attitude. With the 
largc-aiKsmire " Tniniatures " and oi 

amazing speed ulid panchromatic quality^ 
snapshots out of doot^ are now possible 
throughout the aiitiinm and winter months, 
.^nd indoor photography has bceoine equally 
pa$y. .\bove all, the size of the majority 
of negatives today demands the use of uji 
f^nJarger, and enlarging i$ essentially a job 
for the evenings at home. 

Outdoor workers at this time of year should 
remember that the sunlight is mtjcti weaker 
as the year goes on, and, latex in the day^ 
yellow light predominated, ITiis calls lor 
panchromatic materia I, and the fact that 
snajKhoT work will not be so easy for the 
owner of a ramera fitted with a lens with a 
^itnaJI aperture is Lou certain o.vtent a blessing 
in disguise. Longer eJiposunes are tailed 
for. and Llie canieni mu.st t>e hekl on a trijHHi 
or aome other support. For this reason 
greater care will he devoted to the choice 
of sEibject and the cxpoiiurc than v'lould be 
the case if indiscriminate snapshotting were 
still as jiKJL^'ibk as during the bright days 
of anmnier. 

Woodiand Scenes 

Among the many subjects that the 
amateur should attempt during the untuiim 
with a view to pictitre-maklng are the wood¬ 
land? that muy be in his neigh bourhcxHl. 
Here the shafts ol sunlight Coming through 
the trees on u bright day make very effective 
pic tonal compcsUIons. TliO late ufternexjn 
will be fonnd best for this work, and this i$ 
Mother reason why a l^^po^^ wrill be necessary', 
fairly long exposures %vm be called for: 


but Uie pictorial results—obtainable at no 
Other time of year will be w^orth this slight 
extra Irniible, 

TJie coining uf tJie autumti, w^ith ibc 
lessened powder oi the sun and lower tem- 
pumturc, brings jjoints for the com^ideration 
of every amateur photographer, particularly 
those who have only started during the year 
and have founded their ki^owlcdgc, us i^ often 
the case, on the photographs they have 
mken during Lhc summer months. 

Iks Oght-—Atare Speed 

Many photographers use plat^ and films 
uf medium speed for summer work. Autumn 
calls for more speed, and it is the custom of 
a gnEiat number of .serinTLs workers to change 
over to matcriid of super bipecd. If the 
photographer doubts his ability to use such 
mutvtiai through the greater care that mu?t 
be exercised with regard to dark-room 
manipulation, it will mean longer exposures, 
and po^ibly u tripod wilt be necessary if 
the subjects con tarn a large proportion uf 
^ladowv 

In all cases ven,' great care must be taken 
no I tn Tinri er-exi>ose. as some of the best 
subjects at tliis time of the year enntam a 
large proportion of shadowy 

^nic uf the Huazessfiil i^umiTUT siibjecrs. 
if available, may be even Aiore attractive 
under autumnal lighting conditions, and often 
display sLartling differences. T.aTifl.?c:4pe 
AubjecTs and the like will be found Lo be 
very different, through the lower position of 
the sun; w'hile still greater diflercnccs will 
be foimd in the case ot architectural Sub¬ 
jects. Every whmt there Ls a difterence in 
the lighting, the contrasts are less sharp, 
and die saunshiiiE has a softer character. 

Ihose phologra(>hen5 who employ tank 
tlevelopment, including the growing am:iy 
of smaLl-caineru useT^;. w-f]! not need ro bo 
reminded of the importance of ensuring that 
solulions axe of normal temperature. A low 
temperamre during the night will cause a 
definite fall m Lemperalure also of developer-A, 
etc., while the AaTnp result will be noted 
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nn :i cnld, evening, and at 

viiriuiLa ulhur tijnu&i. 

Care musi be taken not only lo 
allow for an mcTea.^efl rime of 
development throu^'h the lower 
temperature, hut also to see that 
the solution is not Lou t^old lor 
effert ivr vvnrk ing. I lydiYiquInone. 
lot exsiiiiplv, \u\A 3 s activity at lower 
I rm pern til res than 50"^ K It is 
u giHHl cus^tom, although not 
^jeneraJ, to test the develo]>er when 
inakiuK bromide piinta at tliis 
sea,'^nn oi (lie year. Too cold a 
developer may rviiuk in prints 
w'hirh lack depth and vigour, and 
ill so liave jaoor colour. 

Wilh regard to lliis question of 
temperature, it is well to point oiif 
that the best course to pmaue i> 
to keep the w^lutions, and the 
water lliat to be used fur making 
up developers, in a warm room for 
some hours prior to use, or to adopt 
some means of warming the dark¬ 
room. h'ie*? Developing.} 

Effect of Damp. At thi? time 
of the year the jjhntngrapher will 
also have to be on his guard ugaijisL the 
several pos.^jb 3 e canws of defective negative? 


SUNfPLASH AND SHADOWS TH* Jpng. r.y» <if th* Ii*r. 

jlv* j piraciilir fkiFfTi » phlKfl(•‘aJ^I.^ tMkma l» Lht letunlf*. ttt4 

1 fr^rri fS# ijiull tumniijr---[inn almiHfihkftrH^f f4 minw pJcKirt^- 

TTii lUhtpr^t £4i1d-itiA[tti Ib6#i:¥<if. mik* iTUiUnml of mj[Kir LBtt4 n-miLMi 

D| Jwirnf 

thrijuglk damp or atmospheric cunditinns- 
It is ven’ necessary Lliat apiKimtus should 

be kept dry. 
csjTwiaIlylenses. It 
(5 also iieeeaKtiTr' to 
exercise care in 
order to safeguard 
plates and films, as 
w'ell as printing pa¬ 
pers. from rhe same 
injurious influence. 

Cold weather con- 
dirioiis may cairse 
the formaliou of 
moisture on the 
lens, .tnd es|xxiajly 
if tile brier is taken 
kom a cold altnos^ 
pbercinioa %varmer 
one. Contact with 
the hand, wlicii 
setlmg the stop or 
the shutter, may for 
a few ifipconds ha^ e 

tvlvma mawfting m,K JtYxxild^ i »rtAln| h^ckgn^uti^ Ift iho ■ and 

ni|t*rUI ch* i^iiia.rir( irf fiilltt# E-nU SnllJlL LlieCt . anO 

eftt'iin s^^rnn CEmEjai. | itf. ffr f9 if such a depohit of 
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moisture is not removed it will mean nega- 
tiv’es of poor definition, if not a complete blur. 

Regular inspection of the glass surfaces is 
therefore essential, with careful cleaning 
should this be necessary. The same applies 
to lenses and condensers of enlarging appar¬ 
atus kept in cold dark-rooms. 

AUTUMN 

COLOUR PHOTOGRAPHS 

With the countryside aglow with bright 
colours autumn is an ideal time for the 
photographer who utilizes the several excel¬ 
lent colour films that are now available. 

Here we deal with this form of picture- 
making from the point of view of those who 
are new to the process 

Autumn provides many opportunities to 
those photographers who are using the new 
colour films, for their exjxjsures be 

made upon the gloriously tinted foliage of 
autumn. There is no doubt that these 
subjects are ideal for colour photography, 
but there are one or two important points 
for the tyro to note. 

The beginner at colour photography is 
naturally attracted by the wide vistas of 
^'a^ied colouring, which seem to pro\dde 
}>erfect sub¬ 
jects. This is 
not the case ; 
far more effec¬ 
tive colour 
pictures will 
be made over 
comparatively 
small areas. 

The best 
subjects for 
colour photo¬ 
graphy are 
those where a 
few brilliant 
colours stand 
out in vivid 
contrast 
against 
others, such 
as the dark 
greens of firs. 

It is not enough 
one colour—sev 
necessary. 

The colour film, as is well 
known, having a rather 


smaller margin of latitude than that allowed 
by ordinary plates and films, those subjects 
ha\dng great lighting contrasts should be 
avoided. The contrasty subject fails not 
so much by reason of limitations in the 
technique of the medium, but because the 
deeper shadows show very little colour. 

On the other hand, there are cases where 
one or two colours stand out vividly against 
a dark background ; that the background is 
in shadow will assist tn making for the bril¬ 
liancy of the colours which form the subject. 

The lighting, and its effect on colour, is 
very important. The best results will be 
obtained when the lighting is soft in char¬ 
acter. This gives brilliancy of colour without 
the strong contrasts that the colour photo¬ 
grapher should avoid. The lighting condi¬ 
tions can make or mar a subject. Some of 
the best effects will be secured, both with 
regard to brilliancy and accuracy, when the 
sun is shining through light clouds. 

Time and Conditions. The best time 
of the day is the early morning or late atter- 
noon. The lighting conditions are softer, 
there is less shadow in the case of open 
subjects, through the lower position of the 


lor iuicabifi aucumn subjects the phocc^,„„. 
should not overlook the farm 2 nd orchard, where the abundance of ricS ton 
many opportunkiei for scHkIne colour pictures 
Photo, %SDcia(ed 
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sun, and the colour rendering is better tJi:in 
under the mam bTiUiunt i^Ezii^hine conditions. 

^Mnd IS a troublesome factor that the 
autumn rninur worker has tu contend with, 
but caily and htle in the day this is often 
less troublesome. 

Tile new eoluur films are ^^ery successful 
ii^ith the rendering of cinud fnrms, wliieli 
ran be Hueh uii atI j active feature of the 
landscape at this season. Provided that tbi! 
subject i« not tsxi contraaty, wtikh may 
entail the loss of the i5ky through the lunger 
e.\pusure required for the shadow-, ii ts 
possible to render the sky and cloud iorma 
very convincingly. Golden foliage, green 
gross, with a blue sky, make a combination 
that the worker will find it hard to resist. 

The autumn colour vi^orker should he \^ery 
careful witli regard to the cxjjf9.sLiru and llie 
only safe course is to use an extvjsure meter, 
as the lighting conditions are sn dtrcepLivi: 
that it la iraiy for a photographer of experi¬ 
ence to go WTong. 

A tripod will be ncccs^sary lor most sub¬ 
jects because, while the modem films are 
faster than the matenab^ of a few*^ yesirs 
ago, "exposures will run to a second or more^ 

'the colour worker should he Avamed 
against making exposures upon very dull 


daya, a> it Ls lIilzi zdnujst im|K]saibie to 
secure brilliancy of colouring, no matter 
linw long the exposure. It miLst be realizckl 
that brilliancy of erolouring depends in no 
ii^mall measure iiptm good lighting conditions. 

AUTUMN LICMTINC 

FOR CIMiMATOCRAPHY 

The kHU amitcijr clntmitographAr li 
t^nt to pui utfje his ^mera whsn I her b right 

{fijo hive Hfir« he li icEd how co 

shoot " iuccessrulEr 4n ihe mane difficult 
JlghtinjcorHiLtions prevail In auiumn 

Shooting in the open air has now been 
diveHtHl of a great element nf nncertainty 
by the introduction of Uic litexpciisive dcclric 
phntnmeter. Exposures which formerly tvere 
somewhat dilTtculL to calculate can now be 
read off with e.xtreme accuracy ; nor is there 
much duubt that interior activities will 
continue to be put off w^hilsi working out of 
duur^ can be made to yield satisfying results 
without the u$e of expensive iiluminuitt^. 

This docs not mean, however, that autumn 
shooting is gomj' to prove simpliciity in itself, 
for it is w^ell knowm that the " natural " 
filtering which occurs ut this time nf the year 
t-s prone to result in uzmsual renderings. 
These can generally be enrrocted by the con¬ 
sidered use of filters, buL there ajcother difii- 

cultses not $o 
easily appre¬ 
ciated^ and 

t li u s e are 

usually of 
greater im¬ 
portance. 

Angle of 
Li ghting. 
Su ccessf 11 1 
cameramen 
frequently ex- 
pIo i T the 
^'Reiubrandt'^ 
lighting, ui 
that arrange¬ 
ment whereby 
Llie sun is 
located at an 
angle of qfj* 
with the face 
of the set. 
Muddling and 
some detail on 

I he sh adow 
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^idc div achievetl with th^ air! oi mall 
reHectors situated oti tbc uppositc ^\dL- 
ol the ser. 

In the auttimn hciwuv-er, tlie low 
poaition ot the $m makes for a 
greater lU^u-Hinn ot light — here 
the fhect of using refleeturs h rathei 
to lessen the range of tone$. Indeed, 
assuming the tuie of a smull set, only 
a pair or so of efhdent reflectors could 
destroy the deep shadows to such an 
e,\icni that the scene would appear 
flat and iilde&a. 

To overcoiiitr iJiia it is recommended 
to EiKe only s»uili reflectors—niaitiLy 
to empliaaire major action proceeding 
on the set, Thus^ if it were intended 

TO show a man begging on --- 

the smaU reflecloni would 
dose lip as possible to maKe 
hgfii of Ills matches, etc. 

In larger sets a great variery oJ 
Tones from high lights to deep umbra 
can be sccixrLd by using a targ^ re¬ 
flector. confre sonic distance 

behind tlitr set. The effect here is not 
that ol familiar back but is 

CO counteract in the upper part of tlic 
picniri^ a tendency' of ihe loiv sun 
JO catise drabEicss uf 
image. 

Eoctis and Filten. it 
will be appreciated, that 

autumn prcigre^Lses thE 
need for"' neutral dctisity 
fitters will becomfl smaller 
and siuaDer—nor ivill it 
long be possible to stop 
down to the smaller 
apertures in the kus dia¬ 
phragm. Now\ 0 small 
rtpertnre mean^; a deep 
fl^ld ol focus, and m a 
deep field ol ftx:uiv minor 
f^rnohi affecting the niakin:i^ 
of distance .ad|usimfms 
are not Ukcly to siiow up. 
fitit a large aperture— . 
the of which IS im 
perative with Lite reduced 
inrensity of daylight — 

Rieans a greatly re..mncted 
field and a coii^queiit 
need for the exercise of 


TRUe HEN’D^JtlNG. Mniil quiJklB- oF tlili phaTa-x^n.pl| 

Idhtn J L«l^ cjmirA -ccinvHj^ >■ prrfflu InpreulQn of Nfti lUICuMilJii 

ii.pnaifi-FiKn'. k has bcEin Ei>b[i.Jndd urif ly hf o-nkjl tCMil-tian to wpof « 

CoMyJfM. E. i«rtt 


care in set ting tiiu dm^ 
tance flange. 

^lajiy amateurs seldom 
progress beyond Lht use 
of filters for nitling down 
the blue bitcmsily of day¬ 
light. i he need in aututuii 
is for a screen thot will 
cut out some of the 
warmer colours in uddi' 
the blue, 
the tise 

».p green fiUer 
Ilford Gamma .a 

stiongly to be advocated 
An excellent aheiniitive 
practice Is to use super 
panclirumatic fiim and no 
screen w^hatever. 

Inexpert workers po^ 
scssuig uninge or amber 
screens should certain I y 
avoid u-sing them except 
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Ln the aujiiinei—for, apart from ih^ im 
portajit f]tie$tion of rendering, aonm of these 
filliini I lave muJti plying factors and other 
qualities that make tlicir effective mse quite 
an art in it^lh 

Finally, filter work in the autumn calls 
fnr the use of an elhcient lens Iiotxl 
employed c?r'tT the filler. All the iSallmeyer 
and cerrain other ranges are threaded tn 
^lerrnil of thi^ arrangmient , while In 
diRiciill cases a suitable hood may he im¬ 
provised from insulating black tape—a sinall 
piece of which may^ usefully be tiuried rolled 
up iti the camera case or in the pocket 
war lei.—5. 1. MoiR. 


BACK FOCUS. The so-caJJed back 
locus " of a Jens is quite different from the 
focal length marked on the lens. The puitil 
from which the focal length of a lens has ro 
be mea^^nred may lie in one of the gla.s.ses, 
somewhere with hi the lens mount, or. in the 
case of telephoto lenses* oulside (and jn 
front of) the whole lens system. 'ITie so-uaJkd 
back focus is the disliiiice from ihe back 
surface of the lens to the focal plane, when 
the Jens is focussed for infinity. A 12 -incJi 
tekphuto lena may have ks back element 
only f> inches or so from Llic ftjral plane : a 
l2-iiieh single lerei would probably have as 
much as r 2 inches back ffjciis. 


BACKGROUNDS: THEIR PURPOSE AND CHOICE 

Dovjcf Cbc 7 rfaXa F.R.P.S. 

Author * Commercial Pbavt^mphY* ' Fhuto^rQpHy ' 

The selection erf background! jccitng In 1 phoci^rzph is one of the irianT points thai 
mutt car-efuEEif coruidered by fh& who b Incenc on perfectrnE hii tre, 

Whde expermem and cjcperignK ire the miln Faciort t^at couni, the folEowint artld« 
b)r afl expert nevflali chi geniral principles, ami wMl ot vilue to the be^inner 


A ii.\C££GRDt\SD IS I he setting betore which 
die sub]eel of u phutugraph Ln di.s- 
pnsed. fi may consist of on acluul 
Lscune, or of a jiaintefl Alieet or of properties : 
or again a buckgroumJ mav be composed 
of light-nnd-FLhade effects pn^uced by pro 
jccLion. FurLher vai icties nf biick^cnmcl can 
be introduced into photoeraphs after taking 
tiienifc by furluitous inean.Si, such as by 
coml'jination photography or by employing 
graphic art work. The matter which is 
photc^aphed behind the aub- 
jert or applied arnimd it, and 
also the effect produced in ui 
upon the print, are ail cal3e<i 
backg to Linds. 

Although noi necessarily 
flirectJy opposed in meaning 
to The cognate term " fore^ 
ground/' an uuLdtxir back¬ 
ground consisEing of actual 
distance " frequently pro* 
vjdes not only v^ty pleasing 
re^iiltK, but al.HD effExzttvely 
solves several technical and 
practical problems, a-s will be 
explained. 

Whm a fairly distani; view 
uf sill table djuiuctcr is not 
available as a background^ 


nothing is iiiore ohjecttonabk llian jl rmde 
makeshift. Attempts to imitate the plain 
kickgruund nf the professiijiial Atiidio by 
hangung a blankcE or the like over a screen 
usually rp?m]T in ugly creasc^i and folds, and 
plain backgroLinck nf fabric shmdd Im2 
-Stretched taut, or, better £UilJ, .should consist 
of distoinperetJ beaver-board or the like^ 
wittiout visible joins. 

In selecting a " natural " background it is 
desirable, so far ah is praef]cable, to avoid 
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OAT-ftU^IVE: AND UN OATH US IV A, Lef[, iwow l irowdctj cemipl*l.*li' iniln ■ 

prrfNJff. fhifiiuni kn ihv fArf^r^und IhIiIe lent iiiknjt th* d«LilU bmMnd. RSikE. m 

LEiaJiArt pmuir4 In Mhicli ih* nil Ij- l^tlf dwflMd uid tbirilnuD □! viJufl 


>adi areas as cuiUiiiri dcfiniti^ streaks, patrlies 
f*r spoLa. Treivtninks and Jences t.vemplify 
I lie rtrst, niuHt seaside btiaches a nirl brvck 
gardens abound wiih the second ' u bile brick 
waUs, privet hedges and ne.irJy ail patterned 
^^'all|)rtpers provide ample examples of the 
fhird viiHety of objectionable biickgrountlf. 
The purpose of a barkgrotind is to enhance 
the subject. The background should not call 
iittentiou to itself more forcibly than does 
I he subject, but on the rrintrary it shoiilrl 
lihvay^ hfft in evety 
wuy hamiunioiis; yer 

^tibserv'ient to the 
liitter, TliE bark- 
erounfl must iielthci 
Jipoij nor steal the 
picl are by obvious 
knilta on the one 
lumrl or by over-em* 
phasis on the other 
hand, liven in am- 
hi T loun compoK tions^ 

'''Vliirh aic intnnded fo 
J^trike the mu deni 
fitue of sophistication, 

■ind in wiiidi quite 
cx traordinary^ back 
I'onnd&ii re cm ployed, 
it will be noted that 
the latter are softer 
both in focmi and also 


in gradation of 
tones than the 
main subject. 

Tiecause of 
their tendency 
to doTme the 
background al¬ 
most iis aharply 
the subject, 
use of either 
tbc miniature 
camera or the 
popnlar box 
camera eaJLH for 
greater diserLmi - 
lUllion in the 
disposition of 
subject against 
backgj u u El d 
than when a 
long-focus lens 
of large stop- 
diameter is used. \ViLli t he latter an im]X!rfect 
and fairly distant background can oftcti be 
blurred aJme^t out of recognirion. In re 
ftrring tn the miniature camera it is not 
forgotten that it Ls ailapted to the use of 
fairly long-focus lenses tif.v.). tlie longest ol 
which give .flightiy less diffusion of buck- 
ground than will an 8- or lo-inch lens 
WEnrking at /q.S, 

Similar diHerentiution hetween sluup 
subjects and softly-dchned bucknround is 



HARSH AND HARMONIOUS. ukan In Mrdl*Pi ^r# HUikp \amtK fay ihn 
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encouraged by keeping 
much uetual dLstaricp 
IxMween ihpm as can 
be ronvehiently con- 
irived. A liill-lungth 
figure, for instance, 
idjouid have, if possible, 
considerably greater dis- 
taxicc between it and 
the harkgrouiid than is 
required for a rioBe-u]j 
port mi t. Wlieii u suitable 
expanse ol real and con¬ 
siderable distance is avail 
able as a background, the 
subject will appear to 
fttand otiL from u with 
any typ^ of apparatus, 

Backgrounds for 
Groups^ For a simple 
plain background ont 
of doors, suired to either 
single figures or groups 
of people, it is diilicuU 
to find anything better than a hill or 
bank which slopes upw'ards and awiy. 
Sea and sky should be lifted hi similar iashioi] 
with grr^at caution, fiisi beconse of the large 
area of intense glare which they set up iiiside 
the camera, and which tends to dull the 
image and. secondly, becaU'Se if faces 
photographed against: them arc sun-browned 
and the uegaitve 15 the least under-exposed, 
the efiect tends io be nepoid. By careful 
ohfterhatton ot the lighling on the faces, 
turning them this w^ay or that, together with 
the iniclligeni use of filtered panchromalics 
(eulour sensitive films or plates used \vilh 
yellow fdters}, considerable coniro] may be 
diccted between dark toned facts agamst an 
almost white ^imd, 10 brighilydit faces 
against 3 medium grey ground, using the 
same models in the same spoU 

Simple Indoor Devices, Indoors. ni 
couFEc, it beromss practicable to effect 
considerably greater control over the eftcci 
of a background than out Ot doors. Even 
one single plain square ol canvas or waJlboard 
distempered m a light tint OE grey can be 
made to provide an eximardinary diversity. 
With die subjecl, wheLher ponir:iu or atiJJ 
life, lit in normal lashion ihia kind of 
background a yard or so behind the subject 
will produce a lone m the result ol about its 
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" natii ral depth. 
Canted towafsls the side 
from which tbu main 
light conies, it will 
appear, and abin photo¬ 
graph, lighter in tone. 
Some extra light directed 
upon tlie background 
only, especially if it be 
from a spotlight, con be 
made to turn it into a 
plain white ground, or 
into one graduated in 
!onR by allowing the 
extra light to illuminate 
it unevenly. 

By placing a support 
of some convenient fonU 
somewhere betvwn the 
source of extra UgliL and 
the background, on 
which cut-out pieces of 
curdboard ore pinned. 

The shadows of the 
latter can he made to fom; all sorts of 
jntcresLing shadings upon the background. 
These shadow shapes can be made abrupt 
or difluscd and orranged to blend or to con- 
Traftt with the outlines of the subject. 
Similarly, the same gircy background 
canted towards the shadow .'lide " of the 
foonv, or taken faribct away from the 
subject for bolh at the some time), will 
iissume. and so produce m the result, a lone 
up to many shades darker. Any oiher form 
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EFFECTS WITH A WALLBOARO. The same plain bMkjround lonaistin* of a wall- 
board or snuare of canvas can be arranged to give different effects by varying Its angle and 
" of the lighting, as shown here 

photsp David Charles 


of indoor background can 
be controlled in the same 
manners Curtain materials 
of " repeat ” patterns are 
seldom suitable as back¬ 
grounds, and even plain 
materials which hang well 
should be used with caution 
to avoid the folds producing 
dark vertical lines of rather 
definite shadow. In fact, 
any background having 
vertical lines, even though 
it be a genuine old fireplace 
or window-seat, and seem¬ 
ingly an ideal setting for a 
portrait, calls for particular 
care in having the back of 
the camera truly perpen¬ 
dicular. Even though the 
subject of a portrait may 
call for a do%vnward sloping camera, as, in 
fact, most do, it is extremely bad crafts¬ 
manship to reproduce oak panels wider at 
their tops than below, oi an inglenook 
as falling over. 

Special Background ‘Sets/ In adver¬ 
tising studios, as well as in cinematograph 
studios, both professional and amateur, 
background sets " are employed. These 
consist of sectional constructions, by means 
of which interiors and exteriors of many 
kinds can be simulated. In these the same 
remarks as to the necessity for adhering to 
perpendicularity apply, except when an 

angle shot is made debberately and with 
full expectation and pre-knowledge of the 
effect. The decided slope so obtained does 
not pretend to be an eye-level view, and so 
the effect is interesting instead of being 
unnatural {see Angle Shots). Background 
sets composed of rectangular and cylin¬ 
drical blocks, together with sections of 
arches and the like, are built up into a variety 
of conventional (and unconventional} forms, 
among which draperies and trailing sprays 
of artificial plants are employed with con¬ 
siderable beauty and diversity of effect 
by some photographic artists. 

Rules to Remember. In experimenting 
with imconventional or unfamiliar back¬ 
ground settings, it is desirable to re¬ 
member that whatever the extent ol 
untruth to life flights of fancy may direct. 


yet there are always some basic laws of 
natural science which may not be trans¬ 
gressed. This remark is prompted by such 
an actual instance as a picture of a lady 
sitting under a full moon, the light from which 
was apparently darkening one side of her 
face, the lighter side of which was turned 
away from the moon, towards a dark forest. 
In another case an equally beautiful girl 
had apparently passed her fingers miracu¬ 
lously through the panes of a leaded glass 
window, and was casually grasping the metal 
framing ; nor did her expression suggest 
that she felt any pain. If a model, again, is 
to be represented as cooking upon a stove 
on which a kettle is also presumably boiling, 
turn the spout away from her face and 
remove that valuable engraving from the 
background wall. 

Retouching Methods- Objectionable 
backgrounds are often removed from photo¬ 
graphs, mainly of commercial subjects, by 
painting upon the negative with opaque 
water-colour up to the outline of the subject. 
The background then prints pure white. In 
other cases a background is painted or 
sprayed with an air-brush ou to the print, 
the result being afterwards copied. Subjects 
with clear outline are frequently treated by 
cutting out a print* which is then mounted 
upon a print of the desired background. 

Many effects, sometimes simple and some¬ 
times apparently wonderful, are obtained 
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BACKGROUND^BACK LIGHTRNG 


in tliLs maimer^ aUhoui^h usually 
assist Met of hanflworfc with briLsh {sr spray- 
giiii is calli^d fur lo complete the ilJus^on. 

The method known as re:tr-pmjKctiun of 
hark^Dunib is now quite commonly em¬ 
ployed in cinetTSitiogniph studies, but much 
itss often in still phutugmphic estabU^b- 
tiieEits, This method consists of pTojRscting 
on. to n translucent backj^ruuiid from the 
further side a positive transparency of tlic 
desired scene nr effect by [neaiis of an 
upticid hiiUern. The subject itself is lit and 
phoio^aphed in the ordinary vruy, and 
appears as thoitj^li actually In the stirmund- 
ings of the projected view. In maiiy udver- 
ri^fiin^ studios, however, clever retouchers 
are employed who actually turn a plain 
j'rty back^nouiid in a negative into a scene 
or design appropriare to the >iuh]cct. Tlicy do 
thi^ by means of pencil and scrapitij^ knife, 
kind both plates and films with matt surface 
are manufactured specially for their benefit- 
BACKING, The coating which Ls ;^iven 
to the backs of plates and films to prevent 
halation (i?,v.h The side of the plate ur 
iilm opposite to the emulsion is coated with 


light^ahsorbini; dyes which take up any 
mys of light wluch have pa^d through the 
em nisi on. This hacking, which has sensed 
its pur^KJse once the exposure litni txicn made, 
is removed by the developer during the 
pruccssing. S£c EeiiuEseuii ; Film ; Plate. 

backlighting. I^ick light mg, where 
ph{}t{}graphs arc taken with the suil ultilosi 
shining into the lens of the camera, requires 
certain precautioiu;, but with (.-arc and ii 
degree of practical e.vperience the. methfid 
priisents a mcEins of obtaining very striking 
and highly artistic pictures. It is alsc^ 
known a.s ioji/re jaiir work. 

In every case great care must he taken 
not to allow' direct sunshine to fall on the 
camera lens, or Hare spots may spoil the 
negative, cpiite apiu-t fn>m general fog anti 
I'cOecled light from inside portions of the 
camera. Many Icn.s hoods sold for general 
use are iioi long enough to be eReeth^e, and 
if I ha h^iod wrongly construct eH it js 
IHj^ible to obtain reflection from the maidv 
of the hnofl it.self. Direct .sunshine ran often 
he shaded off the lens by hand, but the lens 
itself should never be subjerted to the 
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BACK LIGHTING—BALD A 




direct rays of thi^ suii. 
wLiLat wiiU focal plane 
shutters and the lens set 
:it intinity it even 
possible to bum a hole 
through The blioil and ael 
the film aiigliL. W ith due 
care there b no difheulty 
ill phfitij^rapliin^ \ery 
nearly into the sun, and 
a tunnel hent up out of 
black pufa^r* iiiui held to 
an existing short lens hood 
with an elastic baiiil, can 
be successfully employefl 
OR a icmporary measure. 

General Effects. 

When :i rcHl beginner 
obtains a llfsl camera ii 
u-sually suggested] 
that phutu^ruplis 
should be taken 
with The sun behind 
the cumefa, which 
tfi the safest and 
ituile rlie most un- 
iuter^hstlng [josition 
lor lighting any 
subject^ the results 
being Hat and 
devoid of nii>del]ing. 

An the position nl 
the camera is turned 
towards the source 
of Hghl, shadows 
appear, gi'-ing a 
tiiird-dlmensinnal 
qUtility lu the sub¬ 
ject, until when be 
ytind a right angle 
to the light suuree 
the shadow portions 
ItMi detail, and the contrast mcre-ases uiiiU 
almost u silhouette etfeci ts obtained, but 
at the same time a bright haio of light 
foiiim round iiny outstanding portion of the 
li^nbjccL while fonvard shadows are available 
and will he tonnd a ip-yiiL help in planning a 
good cum|M>sition. 

Landscapes. I n landBcajx: work back 
lighring irv ofren la meihoi.! of turning a very 
ordinal V subject into a picture of high 
artistic tnerit. No attempt should be made 
to try^ to obtain iiitricalC detail in the 


HALO EFFECT. An aiJidMir imp In nNch 1 
jiltuJiij hllp br bicic liEblin^ 

Fbflifl, Prjrui\ri AJjTiErr, IJSO la 

sUhouetted portions: they can be 
SO arranged that, as a black patch. 
th<!:y will sliow up in great contrast 
the more interesting pi^rtion of the 
subject, while smuke uiid other 
t(ictors in a picture may become 
almost luminous in companson 
Figure Studies and Portraits^ 
Figure stuilies and portraits lend 
them^lves to thesp me thuds, 

though Tt IS often tiii advantage 
tueiiiploy a rellector to ligtiten the 
darkest portions nf a face. With 
r.ire, □ briHiaiil out hue to the 
figure or face can be arrangetl w itli 
pi^t ennugii light catching the 
impurtaiu hues to present a photo¬ 
graph which will have the merit of 
an impression ratlicr than a detail 
suivey id the features, and pres^^ni 
a picture thal is full of life and atmosphere. 
Bark-light in geffeem are by iiu means COnfincMrt 
to sLiiishine, and indoors, wrhen" the lamps 
can he shadetl from the ramera, it is a much 
eajsiur pruiHJsitiuU.— ALnUki. Ju 
BALDA. Baida cameras, of Gcrmati 
origin, are built on orthodox mlFfilui camera 
lines and all are of compact, folding design. 
The Baldma " is a miniature im^trumcnl 
[ijid takes a ^5-mm. film. It has a parallnix 
correcting tubular view-finder and is equipped 
with .in automatic exiVDSure counter. This 
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EALDA—BALLISTIC 


c^Dicm ia with Lhre^; diiTcrent 

types of leo^: one 15 a Meyer Tnopl:in 
the tt&cond ia ii ileyor Triupl^n /2-pF Md 
another alternative is a Xenon /2. The 
" Balrlina'^ measnrea; 5 X 3I X lA hi. 

AnoLher model of this make is knoi^Ti as 
the " Stiper Baldina." Thin takes picturi.'b 
of 24 X 36 mm,, 
on standard cine 
Equipment 
Includes a hnilt-in 
coupled 
hnder^ a tubular 
vse'iv-hnder with a 
special adjiLstmenl 
whereby the opU 
cal axes . of the 
caiiiet ti Lens and 
that of the view^- 
Under sue both 
directed to the 
same point ou 
which the si^'ht is set. Another feature Ls 
the nutnmatic counting and film-loeking 
device which operates niter each exposure. 
The lenses fitted are a Meyer Trioplall 
a Zeiss Tessar or a Schneider Xenon, 
'J“he dimensions are 5 X 3J X rj in., and 

ilie weight is lyozs. 

Other Baida 
cameras of similar 
design are the 
"'Baldi/’ the 
B a 1 d a X and 
‘^Ealdaxcttc.^^ The 
first takes piciiireK 
of X ift bi.p 
16 exposures being 
pns-siblc on the 
standard eifjht- 

BALDAJC ' uniHn. TifUi dlrvA 1 f r, 

tHJahJ ind idr»»rM:iJH[ ((XpOf^lUe VlP. ToU'^ 

film. The from ol 
thb model is of the self-erccting type, \v\ih 
folding bellows and spling-exiended struts. 
Six alternative lens-shut ter cumbinaLJuiis 
are a^'ailable, langlug from a Vidanar /4.5 
with Vorio shutter to a Mcy-er Trioplan 
f 2 .f) with f.ompur Rapid shutter, 

Tlic *■ Baldax" takes ih piciures of 
rjj X 2 ^ in^ on stajidard 2 i x 3 f iTi- 
Toll’filtn. :\s vdlh the " Baidi/' six different 
rype.s nf leim and shuLLcr arc available with 
this inudcL which is fitted with a direct 
vision view-finder. The dimensions are il X 


3 i A 5 t in., and the weight is i Ih. r o 7 .. 
Thu Baldaxctte ** is a high-grade camera 
with a self erecting front, helic^ leas mount* 
built-in .Hpht-ficlcJ r:LTigc-lindcr, and other 
dJsl mguishing features. The lens fitted is a 
Meyer Trioplan /z.o. and it h;i.H a delayed 
action Conipur shutter [i/:2.soo sec.), li 
is designed to take ifi picture.'i on Htandard 
tiglit-e,\posure v 3j-iji. roU-film. " lialdax- 
ette TT " is similar m rie«iigTi, hut rakea iz 
pictures 2| X 2I in. on sl'x 3 l-in- el^Iit 
expostirc film. 

BALLISTIC PHOTOGRAPHY 
AND ITS APPLICATIONS 

The porcrmyal of bullcc ^thcr obiccts 
travdllifi^ J.C ftriDrrwaus rp««di H onfi of cha 
many rernarkabfe achSewementa that art 
n&w orrltd owe by meins of the i&mtn, 
cfti-critud bjr J. F. StirEing, H.Sc., A.I.C. 

In its strictest sense the Icrcn ''ballistic^' 
applied to photography refers 10 the portruya] 
of snuLll prujcctiles, such as bulluts, in 
motion. The expression, however, nmv tends 
to be u.‘«.‘d in a wider sense to denote ihe 
photpj^raphy of any object which i$ In 
extremely rapid motuuu 

It is obvious that for ultra-fast pliotu- 
graphy of this nature even the qntrkf^t of 
meelianicid shutters Is useless, its exposure 
time being far too lengthy to arRM?t the 
motion of these fasl-ti a veiling bodies. The 
problem, however, has been successlully 
attacked along Lwu main linos, lu tlic first 
place, if the object to he photographed is 
sutfiriently hitninous it may be made to 
record itself upon u Jitrip of sensitive film or 
paper attached to the edge ot a dnim 
ruvulvutK at a high speed. The passage of 
an explosion w:ive through a quartz window^ 
in a metal tube hiis l^xrii successfully re¬ 
corded by the late i'rof. H. Ti. Dixon and 
othcra by this comjjqirativcly sinipk method. 

In the more Rpertariilar applications ol 
balHslIc photography, advatuage has been 
liken of the fact ihai the spark chscharge 
from It Leyden jiu or oilier Iruge-capadty 
electric condenser i$ ot an exceedingly 

short durarion, lasting for less than one 
miEUonlh of a second, and It h by incanfi of 
such an exceedingly short-lived illurninalion 
that the pljuLugrapluc cx];>usure Ls made. 
Such methods are Irequently classed under 
lire iieudmg at Spark Phntogmphy ^y,v.b 
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but iliEv arc, h\ a wider sen^se, applicatiop?= 
Of baliisEiC phoiogTapbya 

U^ing nmthmls of ^park ifcUiminatiDiiH tt 
lias betn found possible to photograph ripples 
upon the surface nf lic|uids, the falling of 
drofH into LiquJds. with the coiiscciuont 
developmeni of spla^^hes iiiid unifiy nther 
interesting effects. 

Bullet Silhouettei. Bulli&tic photn- 
graphy proper-—the photo^aphy nf bulkts 
in niDiion—is chiefly the outcome of the 
work of Prof. Sir Churlus V. Boys, k bulkl. 
wiien it emerges from the barrel of tlie rtlk. 
travels ai a rate of about u thousand yards 
a second, whirh Ls faster thxin the velocity 
of sound. In order to arrysL its motion 
it is necessary to njducc the duration ot 
the illiiminatiijg spatfc to about one len- 
mihioLith of a second. Tliis requirement is 
cfTtittcd bv the employ'mpnt of special di'i- 


charge condensers, the bullet being spark 
illumiiialcd at a definite point in its path. 
The tUuTTi I nation throw's a eIuuJuw of the 
In diet nn to u phoiogtaphic piate and thus 
rucoids Its mots on. It should be noted that 
in this method a lens la not entployed for the 
purposCp since it w'ould absorb too much 
of the vatiiahle illumination derived ftoni 
the spark. The bullet, how^ever, is clearly 
rilhouettcd, as are also the compressiun 
waves of air fonnL;d hi frc^nl of it. as Seen in 
the photograph Of the bottom of this page. 

.4 still more recent apjilication has been 
made by Prof. Cratiz and Sir. Schardin. 
These w'orkers catise the bullet to be fued 
in front of and paiidlel to a scries of nine 
electric condensers which arc .■mtomati- 
rally discharged iii rapid succe^i^LOEi. The 
nine successive s|Kirks illuminate the bullet 
at cnnsecutTve ptirtions of its Hight, the light 
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BALLISTIC—BAS-RELIEF 




BULLET AGAIi^ST CIAS%. Thif ph^EfljPipli tli^ 

of iitTn^iCf whqrv thfe ^^rutiC iKlII 11 tG liii 

ftCHlur* pr [Ji-t biuN*E-ind It hil ict^jJilSf |}+ifi ihAIttrcd. 

irhllm tll« " hi^ ipl-U-^i " oi ttui ^U-tl tppUU ciu-r l^ 
iNi^irjAErJ Pifm Srrvlcir 

from the sparks bein^g clirytiLLd to a camera 
pLJSiSti^&in^ nine len^. Ntne separate phoio- 
gTXipha of The s[>ee[hnj^ bullet are thns taken 
Lel rapid succ<^^ioTi, the photoi^aphs appear¬ 
ing in rinemalographic sequence m the 
hnished priEUi:^. 

Meihrrfl A cti ha Hi stir phntn^phy have 
iiirnisikL'il ostoundifip' pictures, .Xol 

only do they df^pirt the rompressinn and 
rarefaction air Wf^aves set up by bodies 
ill extremely rapid flight, biu they shoiv 
ns also that, in many instances, brittle and 
ft agile obiect!> immediately 
l>elore they break after having 
becti dropped or hit by some 
more rigid object tend to yield 
Eo the blow and only aclually 
fracture when Ehny ii:an yield 
nn longer. 

/, SrtliiJXG. Xf Sc . A f .C. 

B A R N E M^uiufact u red 
by Elliott & Sons, l.td,, 

Barnet plates^ papers auJ 
films are available for ever>' 
cla^s nf plintograjjbic work. 

In addition to making 
plates for studio, contmercial, 
pfcfrs and amateiir pfioto- 
graphy. this fimt also niarkeis 
pliiics lor process work. 

'■ Lkirnet " liimji are made in 
St: VCR types, and con si si of 
ordinary, fine-grain ordinntyp 
suptr-i^|x:ed tHjrlrail. line, roll 
(sel f-screen} prore.ss, and seruJ- 
chrome roll films, 

" Barnet " bromide pajHirs 


are awiliable in standard grades wiib various 
surfaced, uiid there is a wide ranjje of 
chioro-bromide pafwrs for use in making 
contact prints ai^d enkirgcEEicnts. 

BARYTA PAPER. ?!ijK.r coated with a 
mixture chlcliy of barium, sulphate 
sometimes !i|X}kcn of as hiojic jixe, and gclui- 
line. It is largely used in the mantifnctum 
of photographic printing pajxns, the barium 
substiiitiim ^dving a pure W'hite surface and 
protecting the sensitive eoiiting from any 
iTiiputlLies in the paper itself, a> well 
proA^enting the emulsiuii from ^itiking into 
ihc paper, w'hich tvouJd result in dull prints. 

The cuating of the papci with baryta 
is a highly specialized branch of the plmfo- 
graphtr: industry, thu: mixture being ajiplicd 
to die paper and distributed over it in a 
uniform layer by brnshts which mo\'e across 
Lhc surface of the travelling bands of paper 
in different directions. Rromidi: PajHin!. 

BAS-RELIEF PHOTOGRAPHY. Ra.s. ■ 
relief photography consists of piuduciiig 
results having images in actual physical 
relief, or witJi an optical ilhisiuu of it. 

The lirst variety depends nwinly on the 
characteristics of bichroin-iiLcd cclloida or 
^Te]ariae. A prt>cess block is in etlect a bas- 
relief. coiisisLiug as it docs of a metal reliei 
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jircjduccd by elchin^ 
throufih a stencil 
resist itself m£idc by 
printing in lij^ht-sensr* 
tive bichrnmaiud 
calloid; buLthtsmethod 
i$ capable nf only two 
plime-s, a raLiod one 
upon tlio etched bark- 
grciiind. Riebromated 
jljolutino Caj'bon 

Printing) produces u 
^aduatod relief and 
some special varietk-s 
produce mure relief 
than others, esperiatly 
if devclf>|a!d upon a 
sheet of glass. The 
relief is greatest when 
silU welp and plaster 
casts can be matle 
from ^iich relief prints. 

Metal relieb in their 
trim can be made from 
the coats by electro¬ 
plating or simple 
lug motlioftH. 

The second group of 
methods depeneUi upon 
hand-moulding, \ 
print on tliick paper, 

UT transferred on to 
thin metal (see Carbon 
Primings rrans (e r 
Pa pens) p is impressed 
with tools from the 
bark, being laid face 
downwards upon a 
pad . M ass-prodn ri inn 
methods of producuig 
bas-rclicf photographs 
h;i\'e l>ecn in vo^e^ 
ronsbting uf a relief 
die with a corren|Knid- 
ing mattbe. the strips 

of photographs being pai^sed bettvwn them 
sticoLH^rively under pressure^ 

Pseudo bas'tehefs, whidi are flat pnnts 
giving coTistderable and often very Effective 
illusions of relief, are produced by two 
methods. One of the^ de|>ends upon the 
producer's individual skill in preparing the 
^^Libject and special arrangement of lighting. 
'Hie second, more widely employed mEthod 


LIKE TME flCULFTOieS AAT. Thl-t ptiifdo th* -Ciinxrm, N«w 

tvtK ft FiMt |iTwr»gfl^*d ImprftHl^n pJ^hiwUl nj ^nd prg^KUon. Th* h rfun 

1^1 bf [hi pliatQ«raph fHdlclFii Ir4-rn lha u^uig^ iffitc vf liehimd iSadA m Eh* 

¥3inoui -o^lrct* 

-PfooHitk A/mrnrTif 

consists of making a pgsitive transparency 
from the nriginal negative. Ulien dry the 
po^tive is placed hi cuntacl with the negative 
but slightly out ot register as regsu-tls the 
dutalL When tliis combinatluii is placed in 
a projection printer {t.r. enlarger) the result 
L«5 often a peculiar effect of light and shade, 
very similar lo Lbc uppcataucc of a plaster 
cast.— CnARLES^ 
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NOTES FOR NOVICES, Above* the correct mecKod of 
holding a folding a me ra when " positioning the obiect to 
be taken ifi the view-finoer 


Focussing the folding camera (above), A scale, on 
one side of the camera, shows the position for the 
front of the camera to be set to obtain correct focus 
at varying distances 


Using a "direct vision'* 
finder at eye-level (above). 
This method, if the camera 
has the necessary attach¬ 
ment, is much to be pre¬ 
ferred to that shown on 
the left at cop 


Photos* courtesy of '* The 
Amu tear Photogropher *’ 


Holding the " box *' (left). 
The correct way to hold a 
box camera when press¬ 
ing the shutter release 


How to hold a roH-film folding camera (above). 
This photograph shows the correct position for the 
hands when making an exposure 


Opening the rolt-hlm camera (above). The base must be pulledi down to 
its ftill extent* avoiding any such gaping In the side-struts as is shown 
here ; otherwise, focussing will be Imperfect 
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BEGINNERS: HINTS AND TIPS 

Every year iHousandis of Tipweomtps »re zcfded ta the nrrkj cl ^he irmy of imattMar 
phoiMr*phen. Tht il m of ihli XGOtrcn Is id hoi p those of Ehem who Jtjvow Iltde Of noth! w 
■boux phoiD^riphy and to encourage them to become still more mtcrtistird in a wseiul 

and fasdnatfcng hobby 

Sm o/M Boir Comew : Cemtro: CflfrtpMFtftw; D^nlcpini; inkrimg; 


M iiST amuti^ur photographers comTTH^nce 
photography for one of two reiLsoii^— 
either sfimo trlend or rcktivo gives 
them a mtxltbt camera and they beoomo 
intrigued with the result, or else some 
Especial orea_sion to demand that 

liiey make a picture record of it. Tliey rush 
to the nearest dealer or piirchase the 

finst ^n5^tnlmL!nt oflered, have it loaded with 
a film and bxc oH a mimber of exposures 
without flirt her thought. 

Like all hobbles that are worth whilep 
photography, although one of the easiest 
for getting re^ultj^ froiii the very heginning^ 
needs keenness and the ability" to stand up 
to occasional disapjHnntmtmts wdth equa¬ 
nimity : howevt^r heart-breaking they may 
seem, the cause of failures cam always be 
fathomed and a cure effected. 

Here, then, is the first lesson for the 
novice to Icam. The nppamtus* If it is at all 
reliable, and must modem camera.^ arCp 
will take good photographs if the man 
behind it will operate It as It ought to be 
operated. 

The flnt Co/neru 

The elementary details of the camera and 
how it works should he studied, so that the 
amateur can readily sec what each cum- 
pnunt m intruded to do, and u^, what 
is perhaps more important, its lirnitations- 
Thiis, if he has a box camera with a single^ 
speed sbutLer, he must underataiid that he 
cannot hope to get objecL§ moving at great 
speeds; nr^ again, if his view-finder is a 
considerable distance away from bis lens, 
hi.-? close-up vieups in that accessory will not 
be aernrate, and aUownnce ttulrI be made. 
Only a couple of minor details, you say. but 
they give thn idea that is intended. Every 
pail of the camera lias some specific use, and 
it should not be abused, either verbally or 
practically. 

If the novice bus been given or ha* acquired 
a bos type of camera, he may soon want 


Humethiijg more advanced, though it shfuild 
not be forgotten that many firfit-cla.^ pliuto- 
graph?; liave been taken with box type 
cuineras, and some amateurs never do better 
work with more expensive cameras. 

When buy big a more expensive camera the 
temptation for the novice is to buy an 
instrument with a Luge niijnbe;r of gadgets 
attached. They all look so imp<.irtant, and. 
Indeed, they are, hut if miLs^t be remembered 
that they also add to the complications of 
operating the instrumenr. 

GeEtfng G Better Comero 
Nowradays. when it is so easy to exchange 
one camera fur anoLbcr^ it JS a W'Lse idea to 
proceed by easy stages: to choose, say, a 
folding pficket n>ll-film eameni with three- 
speed shuttcf and about an /6.3 lens to 
supplant the box instrninent. 

Having become quite familiar with this, 
and in the happy position of being certain 
to proclure the negative aimed at, tliun k the 
tijiie to exchange it for something a little 
more advanced, either in the same type uf 
in=itrument with a larger aperture leus and 
a Com pur shutter, or perhaps a miniature. In 
every case, how’ever, the in.struinent iiiuat be 
tlioruughly lUidci^stood fiist, 

Processing " Advice 

Tlieii comes the question of what to do 
about '' processing," which Ls die term 
applied tu tlie making of negatives and 
prints. Is it better to do ynur cvm, or tu 
let the dealer or che.inifit do it all ? 

Tliis h a matter which most be decided 
by the amateur himseitf_ 

Novices are often advised to get their first 
cxptKures developed and printed by a 
D, and P. firm [" J\ and R" staiids for 
** Devdoping and Printing If a reliable 
firm is Chosen this is go^ advice, because 
such a procedure gives them an idea of what 
the fiui: 4 ied negatives should look like, and 
also locates any faults in their working. 
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However, the keen amateur will never be 
really satisfied until he has attempted his 
own processing, and since the manufacturers 
have made it so easy nowadays, he need have 
no qualms about making the attempt* 

Of course, if he is going in quickly for a 
miniature camera the beginner will certainly 
be wise to get his film developed by some 
miniature specialist, because these films are 
rather difficult for a novice to handle, 
especially if he has not already become 
familiar with developing technique with 
larger-size materiaL 

In the purchase of his camera the amateur 
would do well to remember that he almost 
certainly will need an enlarger in the near 
future* If his expenditure is likely to be 
limited, he would be wise to content himself 
with a little more modest instrument, with, 
however, the best lens he can get at the 
price, even if it means sacrificing one or two 
other refinements, in order to have enough 
to spend on a decent enlarger* 

The beginner would do wcU to study the 
pictures in this publication and other 
journals, and in exhibitions, and then 
go out and try to find subjects like them, 
even if they are almost identical, until, 
having acquired the art of seeing ” a 
picture, he can start on an original line. 

The most important advice for the novice 
is, ^rithout doubt, to seize every opportunity 
of studying his hobby from various sources ; 
by reading photographic books and maga¬ 
zines, and by joining a photographic society, 
where the practical help of other members 
will prove of the greatest value. 

tAaking a Start 

Nowadays, the taking of snapshots with 
the regular camera obtained from any dealer 
is a very easy matter indeed, and while 
there is really nothing to confuse the 
beginner, there are stOl several simple points 
to consider if the best results are wanted* 

We will assume, therefore, that you have 
obtained an ordinary rolhfilm camera, which 
is probably the most popular form for snap¬ 
shots, and is in use everyvtliere* 

At first it may be well just to open it and 
not take a photograph at all, but merely to 
point it at the subject. 

If we were going out with a gun to shoot 
rabbits, we should quite understand two 


things : first, that the gun must be pointed 
at the rabbit, and second, that even if we 
axe following the rabbit with the gun, we 
must keep the gun steady just at the moment 
of firing. Now, in order to secure a good 
photograph we must point the camera at 
the object, and we must, when making the 
exposure, take great care not to shake 
the camera* 

Do not let us w^orry ourselves at all at the 
moment about the time of exposure, or the 
strength of the light, or the stop in the 
lens, but simply think of these things, point¬ 
ing the camera at the object and making 
the exposure %vithout shaking the camera. 

When using the gun we look along the 
** sights ” in order to get a good aim* The 
camera is provided with ” sights,” though 
in the case of the camera we call them 
” finders*” These finders serve no other 
purpose than to show you just what the 
camera is pointing at* 

How to Hc/d the Comero 
The little image on the top of the finder 
is really just what your photograph will be. 
The photograph will be about two inches 
by three inches, but the image on the finder 
is the same picture in miniature. Now hold 
the camera in both hands, holding it firmly, 
but not gripping it too tightly. Gripping 
too tightly causes a vibration or trembling 
of the muscles after a few moments, and this 
trembling is communicated to the camera. 

Of course* you are holding it level* Do 
not point the lens up or down, and do not 
let the camera lean over to one side. 

It is important that you should acquire 
the habit of bringing the camera into action, 
so to speak, in exactly the proper position. 
This is important in such work as street 
scenes or figure studies, because you always 
want to photograph the subject immediately 
you see it, before it has had time to change* 
Now we will walk on for a few yards, and 
then you may again bring the camera into 
action, and if you do this a few times you 
wHl find it becomes quite a simple matter* 
When you have drihed in this way a little, 
you should begin to look into the " finder ” 
just at the moment when you have the 
camera levelled in front of you. Hold the 
camera at the waist-level, pressing it against 
the body, and by leaning forward just a 
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trifle 

you 

can b 

end 

your head 

and 

get 

your 

eye 

over 

the 

finder. 


W i 

t h 

some types 

of finder it 

is essential 

that 

the 



Fig, I, Lick Fortgroufld 


eye should be exactly above, as the min¬ 
iature image seen in the glass varies with 
the position of the eye. In any case, the 
image is seen more distinctly if the eye is 
exactly above it. 

The advantage of bringing the camera 
into working position automatically will now 
become apparent, for you must begin to 
think about another point. Here is a road¬ 
side cottage which looks picturesque. Hold 
the camera in front of you and rapidly glance 
at the image in the finder. The cottage in 
this little finder image is, however, a mere 
speck. The road in front of you seems to 
occupy most of the picture, and there is a 
great expanse of sky. You are too far from 
the cottage. Walk on perhaps a dozen yards, 
and then again look into the finder. That is 
better, is it not ? Though probably you may 
get yet a little nearer stilh 

Quickness /n “ Snapping " 

Now this brings us to the second point 
which is bound to occur very soon. Your 
best snapshots are likely to be those when 
you have approached your subject quite 
unconcernedly, rapidly sighted the image in 
the finder and exposed at once before any 
figures in your subject have had time to 
notice what you were about. 

If, however, you stop every few feet and 
hold up the camera and look into the finder, 
the figures will become self-conscious. 

W'hat you want to try for, then, is to 
estimate by the actual size of the object 
you are going to photograph about how far 
away you must be to get an image of suitable- 
size on your finder. This %viU prove very 
easy after a little practice. 

While you are doing this there is a third 
point you may also practice—the releasing 
of the instantaneous shutter. Probably 


Fig. 2. Foreground Interest 


nine beginners out of ten shake the cam¬ 
era badly. One reason for this is that 
they press on the trigger or button mthout 
taking any special precaution to balance that 
pressure by pressure in the opposite direction. 

As a rule, cameras have the trigger of the 
shutter so placed that it can be released by 
the thumb, and if the fingers of the right 
hand are placed underneath the camera, 
it is only necessary to pinch the thumb 
and fingers together, the dowmw’ard pressure 
on the trigger being balanced by an upward 
pressure of the fingers supporting the 
camera. This " pinching must be done 
gently, yet at exactly the right moment. 

You have now learnt the three primary 
essentials for taking photographs : [a] lifting 
the camera to the waist’level, keeping it 
in an exactly level position; { 6 ) sighting 
your object by looking into the finder; 
(c) pressing the trigger to release the shutter 
without vibrating the camera. 

Many a landscape subject which looks 
attractive enough to the eye to prompt an 
exposure fails to hold the same interest 
when seen again in the print. 

This can often be attributed to the 
failure of the photographer to include 
something that will provide and maintain 
the interest inside the picture. 

Fig. I is typical of many landscapes by 
beginners. W^hen it is compared with Fig. 2 
the powerful influence created by the trees 
is appreciated. It will be argued by many 
that if the trees were not there in just 
that position to suit the rest of the landscape, 
how can they be included in the negative ? 

It must always be appreciated that 
nature does not group itself specially for 
pictorial work. If we examine Fig. 2 
again, we can see how the inclusion of 
the trees from another negative, which 
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Rg. 3* Pyramid Canstrtiction 


can easily 
be over¬ 
printed into 
the land¬ 
scape, pro¬ 
vides the 
main point 
of interest 
and fully 
justifies 
such crea¬ 
tive com* 
position. This is a constructional device 
that is perhaps most commonly used for 
grouping such subject matter as demands 
stability. 

Although the subject matter of Fig, 3 is 
the human figure, the triangle or pyramid 
construction can be applied to many other 
things that can be photographed. The group 
here shows only one triangle traced round it, 
but we may add (as in Fig. 4) shapes or 
groups that suggest two or even more 
triangles of difierent sizes and proportions 
placed in various positions throughout the 
picture space. 

The contour of the group must not con¬ 
form too closely to a triangle, otherwise the 
arrangement will look too mechanical and 
lack that dash of spontaneity that contributes 
so much towards the appeal of a good picture. 

The fun damental idea of the pyramid 
construction is that the base gives a solid 
foundation for the group, but it may also be 
used with the apex at the bottom. 

When this is done, however, there is a 
great danger of the arrangement looking 
precariously balanced at the bottom point, 
particularly if this just touches 
any line going across the picture. 

There is no rule that the pyramid 
must stand on its base, but when it 
is desired to invert its position, 
then the subject matter must be 
arranged so ^at extra support is 
given 00 one or both sides to give it 
stability. 

Although one of the simplest of the 
fundamental structures for pictures, 
the diagonal principle can be one of 
the most effective. 

As it can be used equally well with 
the simple theme as with the more 
involved compositions, the beginner 


Fig. 4. Tnancltif Triplicatad 

is advised to experiment with this principle. 
Figs. 5 and 6 illustrate this point quite clearly, 
and show how an otherwise unattractive 
picture can, by simply changing the view¬ 
point taken up by the camera to a few 
yards to the left, turn the same subject 
matter into an extremely interesting 
arrangement. 

But, as with all other fundamentals in 
composition, it must not be slavishly copied 
with mathematical accuracy. It should never 
divide the rectangle into two equal parts, and 
the diagonal line, whether it is the contour of 
figures or buildings, of still life or merely cast 
shadows, should never be perfectly straight. 
Neither should it go right to the opposite 
comers, but be " held " from going out of the 
picture by suitable items as is suggested in 
this instance, by the boy and the kite. 

When the 
diagonal line is 
well defined, such 
as that of the 
kite string here, 
some variations 
are needed to 




Rg. 6. Imprevcmene 

15S 


relieve the monotony. 
The clouds have been 
included here for this 
purpose, and if they are 
covered up temporarily by 
the fingers their value in 
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this respect 
will be appre¬ 
ciated. 

It is subject 
to the pre- 
dominating 
rule of such 
■'structure'* 
composition, 
that it should 
not draw at¬ 
tention to itself, but merely influence and 
strengthen the general scheme. 

It is a good thing to remember in pictorial 
photography that in almost every picture the 
best viewpoint only is to be found by search¬ 
ing. Very seldom is the first view seen the 
best. In Figs. 7 and B the viewpoint 
has been altered by not only moving to 
one side but also lowering the camera. 

The main criticism against Fig- 7 ^ 
that by choosing a point In the centre of the 
path the eye is led immediately straight 
towards the end of the lane and past the 
cottages, thereby missing the real ^HOtif of the 
picture, the lane and cottages themselves. 

By moving to one side and placing the end 
of the lane on one of the “ thirds ** we get 
variety into the picture, and by lowering 
the camera we cut out some of the uninterest¬ 
ing ground. At the same time, by raising the 
lens panel, or by slightly tilting the camera, 
we can add to the height and digmty of the 
scene. This is shown in Fig. 8, in which 
human figures have also been introduced to 
provide a definite point of emphasis. 

This point applies to almost every picture 
where there is regularity on either side, 
interiors of churches and cloisters, as weE as 
avenues and streets. 

In the sketches snown it is immaterial 
whether the viewpoint chosen was either to 


the left or right, as both sides of the lane are 
of equal interest. But in a picture, say, of an 
interior of a church looking down the nave, 
the lighting would probably decide the view¬ 
point, while in an interior of cloisters the view¬ 
point would be nearer the less interesting side. 

When taking snapshots of buddings or 
anything that has straight, vertical lines, 
it is a mistake to tilt the camera in order 
to include the whole of the subject because 
one is too near to it to get it " aE in ” when 
the camera is held in the normal position. 
Although the desired object may be attained, 
the effect is unnatural, and in Fig. q the 
result of toting the camera is shotvn. The 
vertical lines converge at the top and 
buEdings appear to be falling down. This 
distortion is not a fault of the lens, but 
is due to the fact that the back of the camera 
is not paraEel with the subject, Le, verticaL 
In the same way if the camera is pointed 
downwards, similar distortion is bound to 
occur, and another type of subject has been 
chosen for Fig, lo. The head of the 
baby being nearest the lens is caused to 
look much too large for the rest of the body. 
This explains why animals look distorted 
when photographed fi'om above. The remedy 
is—hold the camera lower, level with the 
subject, and keep vertical. It must not be 
thought that the camera can never be tilted, 

as with many 
subjects, such as 
landscapes, etc., 
it is impossible 
to teE what pos¬ 
ition the camera 
was in, but the be¬ 
ginner is advised 
to keep the camera 
level as much 
as possible, 
particularly when 
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straight, vf^rticid 
tines appear, or 
when “ cloRc- 
nps '* are taken. 
There is a!- 
vva 3 ''-s a bi)< 
teniptatlQn to 
make the figure 
till the view¬ 
finder as mueli 

SLH [KJbsIble in 
order that it 
shall be as large 
as posable in 
I. Cerrt-ci ^uir-iMijEh Pannit lIlP prints Tlils 

is quite in order. ■ | .| iU H] ~ 

provided that ^ ‘ 
the figure 
placed sideways 
to the {^iTiera a^ 
in Fig. Ti, and 
not in a positiun 
ius that shovim 
in Fig. la. Be¬ 
cause the feet 
are nearest the 
lens tlicy photo- 
s^raph out of 
|irn] 3 {}rtJuji to 
the hands, whieh fj*. ii. " Fwk Okuart^oii " 
are a liLLle farther back, and, in turn, the 
haiid^ are larger Ici comparison than the 
lace, which, after afJ. is, or should be, 
the main point of interest for studies of this 
character. If you must till the picture with 
ihe figure, place the caiucra so that the 
sitter is almost broadside on, then evEn,^hing 
wmII be lij proportion. If a front three-quarter 
view desired, sinhiar to the first |xiw, thm 
it 15 better to keep well away fiuni tile sitter, 
say ftom six lo ten feet, when the distortion 
will not be so evident. Ti the figure is lying 
full-length, or reclining 
on the groundr never snap 
it from this three-qnarlei 
front v-iew^ as the feet 
will always look too large. 

nisappoi n tmen t in 
plfotngrapfks of views 
taken from great heights 
can generally be attn- 
bnted m one or two facts, 

ITie impre-saiou of height 



ht, N. H4fiirflin«l OW*nf Ear Via 

j6o 


is either tioi cnnvev-ed in the [jrlni, or else 
the view lias been dwarfed and is not su 
doar as it vvas to fhe E\^e, The last tw^o 
failings ran, bi the main, be remedied hy 
using a longTocus lens and a filrii with a 
suitable hi ter to penetrate what haze is 
present* This wUl also give a little niure 
wntrast in tlic usually flat tones of the 
landscape. 

Pretoria Uy, however, mudi can bo done, 
even wlicii usii^g the usual lens and film, by 
Including some foreground and sometimes a 
figure. If the scene is similar lo Figs- 
uiid 14, a horizontal nr "landscape" picture 
is better, because in the upright view the 
»ubjccL Is divided horizontally too xiihiny 
times, vvith a coEisequcnt loss of interest. 
ChoosLiig the horizontal liew. and Bty|5|wdg 
back to inrlude a little foregiound, makes a 
more satisfying picture, and immediately^ 
gives the impression of great lieigliL. 

M<iini0(nlns fmerest In the Picture 
rtie interest In a picture depends largely 
on the *' lines of the subject matter. If 
the interejst k to be iield, the essential of aU 
pictorial photo¬ 
graphs. the lines 
should guide the 
eye mto the pic- 
ture gradually 
up to llie main 
pgutt of interest, 
fn Fig. 15 the 
h r i d g e p which 
dominates the 
picture, lias a 
w'edge !sha|X! and 
lakes the eye iiii- 
mediately to the 
left and right out 
of the picture. 04. 13, ypn^nt wrors^iy \jptd 

Even the clouds, which 
also posses.'v “ lineis/' 
point ill ihu same direc¬ 
tion, and do not help 
[n maintaining interest. 
Clearly a stopping-point 
is indicated which will 
return the eye Into Llie 
picture and give it some 
pictorial intercHl. Tfiis is 
w'herc a hguxe can be 
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ht';pruL Mnike suru that he or she is Ifmkin^ 
Inwards or into the picture, :mi] tioL ill a 
too promini&iit position ; olhonvist? the in- 
rere^t will be divided between the tiguro and 
bridge, ^’ot^ce, in Fig, i6i iiow the clouds, 
which point mivarda the right, also help to 
coimtemct ur '' oppose the linens of the bridge, 
'fhe direction of the sun can do much 
towards the modcUiiig of the subjtx:L 
III Fig. 15 the sun over the right 
slioulder, throwing a whole bridge into 
shadow and iiiukhig a fight foreground. In 
Fig. 16 the son is to the left-front, giving a 
more pleasing effect and a dark foreground. 


The VonFshin^ Point Jn tondacaffe 

There Lh a tendency with most beginners 
to " centraliz;^'' every subject and to get 
the distant v.anishing point in the middJe of 
tile view-finder fFig, 17)- This is best under’ 
iJtood by referring to where the heavy dotterli 
lines ah tend towards theceiitre. usually called 
the*' vanislilngpoint.^' Jiisrjuite evident that 
wherever this lios orciurcd the photographer 
thought tliat It Wii^i the only position in 
order to sliow as much as po 5 >able of either 
side. This is perfectly true^ but ^uch 
pictuica arc weak pkioriaily. although they 
are strong Very seldom is a 

i-ymmetric,!! picture Jiitercsting. 

CoiiipiifC tlii$ 
with Fig iS. 
wlicre the vanifil¬ 
ing point Is to 
iho side and a 
little lower, Tlicre 
is now variety in 
every shape and 
area^and immedi¬ 
ately it becomes 
more pleasing to 
the eye. Now 


181 ViHahkrtl ^aini at 
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look around 

at f;ood pie- 
lure^, paint- 
i n g s and 
dresvings, 

^vell as phoTo- 
graphsi 4 ± n d 
iscc how- often 
this nccur:^. 
S o ui 0 1 i m e s 


F^i. If'. SwbtHic In 


the vanishing 
point is on the 
rtgfiL, sometimes higher, aiid H^metiines even 
loiver sTilL There are various factors of 
pictorial composition which help to decide 
w^here this vanishing point shah be in relation 
to the four sides, but for the time being Lhe 
beginner 15 advised to ketp it either to the 
right or left of the centre, and a little lower 
or higher than the midway liorLfomul line. 
In Fij?. r 8 a human figure has also l^n 
addfifi to iucrease the interest and lead 
Lowaxds the \*anishing point. 

If in doubt as to which side to rhoose, 
take up the position which shows more of 
the .interesting side of the road, such as that 
seen in skclch, si'here the right-hand side 
with the cottage is more attractive than the 
leii^ wHth its plain wall and tree. 

Most beginners are loath to trim aiiyltunfi 
off their prints, particiiJarly with contact 
prints. It iiidv be due to the Ucx that lhe 
print will look skimpy after libcnLl iriinmiog. 
and so reflucn it down lo a picture that cnnld 
have liccu lakcli by a miniature caincni. 
outers will argue that ihc lens was, say. an 
anastigmat, and therefore everything tlnil 
ilie lens included in the picture was perfectly 
correct for iserspcctivt and quite free from 
fiigtnrtioii. This is panly inie, but, as far 
as the print is concerned, it does not reckon 
with the truly aestbclic point of 
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Most caxiicms are fitted with 

lenses whose focal leni^h is rippmsimately 
ihe same as the dhij^ontd of tlie negative. 
This gives a field of ' ihat is much 

wider than can he seen by tiie eye in any 
one pnsitioiii and consedi^ontly looks " un- 
natiuah'' This is mnst noticeable when we 
have subjects tliat lead away into the 
distance straight in front of ttio Imis. This 
is called forf^ioEleiiing. It must not he 
UiougbL that Ihi^ estreme foreshortening is a 
defect in any parLicular leaSp as all lenses 
will shuw this same characteristic. 

Most photographers are aware that a lens 
in a rising front will elimiTiare the intmsdvo 
foreground, like that shown in iq, but 
perhaps they do not 
realize that e?ctremc foro 
shortening is not con¬ 
cerned with thn ground 
only, but applies to all 
planes, whether they are 
wall^ or ouiJings, or 
whether the earner:! is 
pointing up a lift shaft 
or down the Stairs. This 
apparent fault of fore¬ 
shortening is not always, 
ol course, a serious tault in the compositiou 
ot a photograph , indeed, it may very wlU 
bo a virtne in certain drcumstanccs when it 
adds to the efloct which it is desired to pro¬ 
duce by concentrating emphajsia on the 
central factor of the pic lure. But as w^c 
are Goncerned Otdy with the pictorial side 
of the picture, it is belter to take off 
some of the superfluous surrounding “ held " 
when havi> subjects like that iUtistrated. 
Especial ly as m this ease nothing of pictonal 
interest is sacrificed. T^ft or right, above 
or below, the triiiiEned portion only provides 


The next point is copcornecl with light 
tones on the edges of prints, mainly those 
that are mounted on light niountSp panicti- 
liirty prmts with dark heaipy tones. If we 
bad a picture like tliat Sihown roughly in 
the ftketoh. Fig. 20. at the bottom of this 
page, aud put it on a white or cream-tinted 
mnnnt it w'ould look as though it had been 
trimmed with scissors round the oontourof 
the frees, and not with a straight edge, 35 
is usually done. The borders have been 
purposely left out in order to make this point 
dear and to show the effect. 

VVe may, of course, mount it on a dark 
mount, which ivould then contrast the 
white patches and so toveal the sLralght 
edge. But this kind of 
treatment is to bo de¬ 
plored. There are two 
other re me dies which 
are fctr better. The 
first Ls trimming out 
ihe w^hite patches 
wherever they occurs nr, 
should lhat spoil rhe 
composi tion^ we have 
Lhc alternative of Lutdug 
down the lighter patches 
by hand-work until they are suitably darker. 

In Fig. 21 of the bajrels, where the tops 
and comers have been left light, the 
same c^ect Occurs, To trim them id] away 
would immediately cramp the remainder, and 
in auch a case w'e sliould have to resort to 
retouching, preferably on the print. This can 
be done in a variety of ways, but the 
beginner is advised to use a peoed first until 
i^ufhcient experience is gained in matching 
tones, and then, later on, use a fine brush 
nnd !vater-colour tints. For further infor- 
maLion on this delicate art. s£e under rho 
headings Retouching (for negatives) and 
Working Up and After Treatment 


a repetition ot the pattern already conLained 
in the central portion. The dotted lines 
show the sug 
geatid trim 
This helps Ui 
to conceutraie 
the aitentron 
on the real sub 
ject mattei 
without having 
unn aturally 
large lo re- 

grOnnd itEm§. WTvnp ■ -tor nyunUni 
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Hints on Films and Film Sizes 

There is, practically speaking, only one 
size and one “ fitting " of film-spool that will 
fit any individual camera, but some cameras 
are made so as to take twice as many pictures 
on a single spool as it would normally give. 
This is achieved by means of a thin metal 
“ mask ” fitted inside the camera back. 
This has a window half the size of the 
normal opening, so that the resulting 
negatives, and, of course, the contact prints 
from them, %vill be half the size of those 
which the camera takes in the usual way. 
This device is intended mainly for those 
who intend to go in for enlarging, since 
the results are rather on the small side. 

Even in the most 
popular size of spool, 
commonly known as 
size zo or sometimes 
120, there is more than 
one kind of fitting. 

There is first the 
ordinary thick spool 
with wood or metal 
stem, and there is also 
the thin all-metal 
spool. This kind is 23. 3 x 4 cm. siie 

made to fit cameras 

known as six-twenty/' It has a much 
smaller end-slot, and the cartons in which one 
buys the film are usually labelled " 6-20/' 

Some makes of film 
have a letter code 
in place of the prefix 
; for instance, 
Z-20 or MB-2. For¬ 
tunately. it is not 
really necessary for 
the camera owner 
to trouble his mind 
very much about these particular distinctions, 
because each camera 
is supplied with an 
empty spool of the 
right description in 
position for winding 
exposed film on to, 
and in any case his 
dealer will know which 
fitting to supply when 
told the name of the 
camera or when shown 
an empty spooL 


Bs. 24. 14 X 36 mm. (mlnlacure) 


5? I first 

camera is to 
decide upon the 
' size of picture 
wliich he would 
most like to 
make. There are 
^ several points 
here which do 
not always meet 
the inexperi- 
Fig. 22. 6.5x4 cm. lize euced cye. One 
point often overlooked is that eight pictures 
the size of Fig. 23 {6*5 x 4 cm.) cost exactly 
as much for film as do sixteen pictures 3x4 
cm., the size of Fig. 23. The very small 
sizes have the advantage of economy, and 
they appear easier to take, because most 
small cameras require less care in focussmg. 
But prints of these small sizes, it will be 
agreed, are not so "easy to look at." The 
making of enlargements will cost more, 
whether one's money is paid out for making 
them, oris invested in the necessary apparatus 
for doing it at home. Thus it is seen that 
decision upon which camera to buy will 
determine the size and the fiUmg of spools 
for use in it. 

WTiatever make of film is preferred, there 
is a further selection to be made. In almost 
every make and size there are several varieties 
of “ sensitivity." There is first the 
“ standard " or normal speed of film, which 
is also the cheapest. This is well represented 
by the popular shilling spool in the size 20, 
which produces eight pictures X zj in. 
(Fig. 27.) The same price buys a Ko. 27 spool 
of standard-speed film, giviug eight pictures 
the size of Fig. 22, with 
a “vest-pocket" 
camera, or 16 pictures 
with certain other 
cameras making pictures 
the size of Fig. 23. In 
both these sizes there is 
then the one-and-two- 
penny spool of the 
“ fast-chrome ” variety, 
as well as two kinds 
and speeds in " pan- 
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therefore receive too much px- 
puaujc, ujid dii: uKttMi latitude 
possessed by the one-and-two- 
|jenny hlm.s is a great htilp in 
rendieriRsthls&Jiji^ht over-exposure 
harmtes-S^ 

Better rendering ol colours and 
of clouds, and leas extra esposnre 
when iL ydlow filttir is used, are 
further advantages of the fast- 
etiroine ** Elm. BotJi tJiesu tjaalc- 
tl&S art; possessed in even greater 
meamire by the panchromatic 


increa^d 

tecnpciice. 

like suggest 
very strongly 
f{}r 

beginner 

photography 

two- 

pence for thp 
** fasL-diroiiiC 
spool is a sub- 

Stan tin I invest- x 2t in*. 

iHii- 

ment. It not 

only gives gocxl resuils in light j 

which would be too dulli lor the - ' 

slotver him, but it has sefera] utiicr 1*"“^ J 

technkal advimtages. Ql these the | 
most important is the increased fiS^ 
latitudi;/' by which is meant the flnn 
ability of the him to withstand the 
ill-effects of errors in exposttre. 

Even when an exposure meter 
or on expoRiire guide is used as a 
guidt;. this latitude Ls of value, for 
the expasiirc Ls always based on the 
necessity for giving time enough 
to allow the darken pari of tliu subject to 
register itself on the him. 1( the brightest 
parts of the subject are very brilliant ill 
comparison with the shudows^ they must 


WHAT THE BEGINNER SHOULD AVOID 


Don't tcucli the pin of the lens with the 
linger Cir thutnb. A ftnflK-niark on the front 

ot %lw Hill cauME blurred reRdlbi. Clpan the 

lens by breathing on th^: auHnex’! and wiping lli<' 
glos,^ vfry with a ioit cloth Budi as that 

supplied by opticians fur spfv-tiiclos. 

rjon't W'lnd on to the next 63m, if yon are using 
X ioicjing ininirm, whUc the t^mura Ie shut: thti 
lens Ttiount and bellow!^ may wruti-h tile film 
Don't pn|l out the bfiUowi teto quickly, atherpri»e 
the luction wiH pull cut the film nr c:Lse uusc thu 
iHrllow^ to ” cave-in " and so cut oU a. port of the 
picture. 

Don't Joid DT unload Toll-hhita- in Ihi? Ciimcm In 
the dhect rukiishiuE. U you can't get indoors turn 
your back to the sun mul op*n Ui* camcm in ynur 
ftWTi ishL-idow. OcherwiM the edpe^ of the film will 
bavo black patch where the light hsiA ^nctrated. 

£>Ofl't USA A slower siocod Shntl l?;5 !«?cuiiJ 
when rs^iwinR Irain the band. Very tew people 
Cltn hofd a cstEncra iBerfi^tty fitUI .it l|'10 second 
Drawer. partLCUtariy ll it is a ^rnuU carriCTn. 

Don't teaany fin^erE In front ol the letu u-hlle 
you axu cnaking the cxjxriure. It is ^lupriuiug Low 
ii]r!y can block out tht view. 


Don't jerk the shutter tri^er i>vcr wlien es- 
pOHiny. Try to "■ S^uiarce “ it down by putting 
nngen on the other aide of tlie comer.-t to crukutetaci 
ibc piiah- 

Don't forget that a loog cable release id better 
than tbn Irlg^or relhl.Ee. 

Don't wRiitc n chance of steadying your cans era, 
or yoursdlf. u'han making a slow si-uip^hot exfirisutr. 
It vi-bti-c po5.silite, to lounge negligently arainat 
a iamp-poirt or other support, or to rest yoiir eTbow>: 
on Ll wall. 

L>on't lorgct. if yooT camera u itaeding on a 
wnIJ or table, that the lens wpll nmre of the 
support Ihun dora the finder, l*ush the camera 
right up to the tar edge, and you are silc. 

Don't point the camera directly tevkardi the sun 
upleftA th€^ lc!Ti.E Le well sh.'ulnJ. 

Don't forget chat a Jow eameia viewpotnt is 
U?ltcr Ihmi A hi^ll otln when photorp-^iphiitg bablCj 
or animali on the grouocL It doesn't oausa so much 
dLstortion.. 

Don't rub a dust^- lens with a hnnclkf-i^chicf. Far 
belter lo brush it with b. dean caoiel-hiur bruib, 
and then. If any imearA are seen, tci bn-atiie ou it 

t6| 
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jinti j;ently ivipf' the suTtow o! I Hr (jHiss .w sUfiiKCited 

above, 

Dqd'I all the ; it nai rc<)ulie it. 

Dun't tn ixiiiil the bim on (.0 tlso noct 

autnbcr imincdtiitch' mikinj( in exi^urc. 

rion't fnri^ct that a hfore or object ^£^3:1 

tile lena rct^uim u luucti fiJitirr Ahuttcr ape™ lh.in 
when it Ejs. movinj< towards ur n wny from th& ca.fncTii. 

nrjn't to hack the ^o^;^lSfiing to 

■■ inAnity before closifty tli& camera.. 

riijn't think tliat jitTOnR auashimo h ihe^ hfffit light 
for portnuituFc. il the eyeif to be wnvwKl 

lip -ind cMts u|ily hard 3hniiMW'^< over the face. 

furgcl to rtdjnst the j^raduftted sky filter lo 
Auit the horixan U you ditide to take a. hon^ontal 
vfrw infpliMil Iff nn upright oai?. 

Don't forgot to mukv sure that the vicw-hnijcr, 
if of tike kind that turiH over for horizontal pkturfe^. 
li properly iu place. 

Don't make a lens hood too Innj?. It may cat 
t.itt the coruL-Jis of the ne^attve. 

Don't forget the '“tlijee S" mnemonic when 
rtlfiiMt to knnke uin c:>cp04UTC. Shu lt*r fipeied^ Scafe 
fthd Stop^ ami another S for if yob are 

iiEinj; .r plate camenir 

[Jon't forgel tjtnt it bt better to 0 VLT~rxfp<Ke than 
to undcr-expoie, A nc^rttivis that has had tun 
iW coiTKit exposure will yiekl -i far better 
print than a nc^pdive wldcdr fiait had onfy half The 
conret expoanre. 

Don't tenve I lie camera lying ubout in tliy 51111 
uncovered or cxpoiicd to the w'eAlher or intiuisitive 
fingcrM A romera Case U a gCN?d ini'r^-tmftnL 

Don't UPC a red lamp or " safclight '' while 
develfiplng pAnchrottUftic l&lni?’ .Ml nuch hlTTU are 
^iCnsitivc to red and wjII 5000 fog all over 

Thin't forget that MOniff ao-t-iUrd *" aafeUghta "* 
AVir- ta.t from being isafe. A spnre, unexpoStd plate 


pUittd nwir the light for a minule of so .mti then 
developed oul will soon prove it. 

Don't forget to label the him " l^nvhrbmntki " 
If you arc givmg il to someiano elfiC- to develop. 
Olln^wiSft it might come betek bii ^jositiveS " 
Insteul ol ni-gativ^^. 

Don't a developer for mote than one fifm. 
It £oan geta cahauauid kmil laegirLK to sulm partjtru- 
lurty pyro- 

Don't put the thcnnoim.’ter tiack in the developer 
after tsiknuj: the temperature of the hj-pj. P^it it 
under the tap hrA. 

Don't think that the dlshcA and measures nti‘ 
clean— give them a rinse nnd moske sure, paflteu- 
larly if other people UM them \ 

rpne't keep taking the him out of ihe. ilevelopcr 
10 Me hpw it is " coming up." It causes nnei^eu 
d&velopEng marks that eau nevrrr be removed, and 
product-H Totted nejjAtivca. 

Don't let the hypo gvt anywhenfr near the dove- 
Luper. .\lwayfi rinse the fiug^ in fnish wate-r after 
coatammatioci wilh the hypo, 

rjnn't use the hypo fur Iiiure than Otift Axing, 
stale bj'pocan tLiiuse trouble, and it is b^hx uconbiuy- 
Ikiti't cnil up the him aad tt^uve it in. the water 
and imnpinr it grtiiig to ho w^aslied— even if yuu 
do leave ihe Up running. Coil it up the opp^te 
way nnd pin the twCi ends together securely like a 
collar, and leave it to wk with periodic chanBrs. 
Don't lorgft lll^ll un imperfectly hxed him i^niiol 
waxhed satisfactorily. Alway‘i itivis Ei in the 
hypo until Mift crKiniy colour diiappi-ws unJ then 
give it another Iwrj or thrM* minnicfl. Always keep 
the film on the move, 

fhin't to dry the lilni by lieat — it iivilL only 
melt- Hang it up in a CDol. dry place fn-ie fi«m 
dust and carefully w-ipc ll with a piece of chamois 

IcalEiier. 


ACCESS ORiiS FO 

The onl3^ Kismiuil apparatus fnr liiu be¬ 
ginner IS the absolute miniTiiiini. only 

doc$ this greatly simplify the problem ol 
wh.u i.^; TiRCLssaJA' and what ib not, but it 
cfTectlvclv reduces initial cx|:?end.iture to a 
.wall outlay. 

Moreover, it is no uncommon tiling to find 
a beginner commence working in oni; size 
or AV-'^tem only to change over after a while 
to a totaUy difterent one. By starting viitU 
I he very minimum of apparatus there should 
be nu groat waste of arccH^nes when sucli 
a change is Thought dc&lrable. Some of the 
appamtus call, indeed, be made to sen-e in 
the new capacity, w'JiiJst the convenient 
plan of gradually adding luxury aiid non- 
essciuial paraphernalia may then proceed 
without much wastage and owrlnpping. 

What constitutes fhe very^ minimum oE 
apparatus must always to some extent depend 
u|Km the nature and kind of camEm tmployefh 
lieforc touching upon this, however^ it may 


L THE BEGINNER 

he better to consider the more general 
acetrssofies- 

Outdoor Devices. Il may be said that 
a lens huod and a tri]XKl are alxsoluLe 
necessities. .Against the liglu ’’ efiecis are 
I.TCComing more and more popular (thanks 
Li> then successEul pxplojtation by our lead¬ 
ing cinematographers), and il is both foolish 
and wu:?tcful to attempt thf^w withoni first 
shielding the effective part of the lens \vith 
a suitable hood. Hoods of the tubular 
variety are very apt to rictlcct the sunUgkt 
striking thdr lower (inner) surface intu 
the camera, hence it is herrer tu employ a 

lop-shade '* or seiiu-lubular $ereen. 

Tlie mosL suitable tripod for excursion 
use is a light yet rigid affair—preferably of 
metal, and ihla may be purchased quite 
dieaply. 

Other outdoor equipmem should include 
an e-xposure meter. There is no more satis¬ 
factory system than that incoiporaLcd iii the 
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various extinction meters on the market, 
but failing one of these a reliable meter of 
the Watkins or Wynne type may be recom¬ 
mended. 

Later in his career the worker can, of 
course, acquire such things as light filters 
and film-pack adapters. Light filters, or 
colour screens, are very valuable aids to 
pictorialism, but their use is by no means 
indicated in all classes of photography. Film 
packs, too, despite their high price and the 
hard knocks they have received at the hands 
of certain experts, yield negatives that are 
practically flawless; no worker should be 
deterred from buying an adapter later on. 

Indoor Equipment. Turning to indoor 
equipment, the serious worker will require 
apparatus for the development of exposed 
materials, as well as for printing and enlarging. 
In any case, a dark-room lamp is a necessity. 
Fortunately, most photographers nowadays 
have access to electric hght, and it is pos¬ 
sible to purchase special lamps for use in 
the dark-room. Perhaps it is best to select 


one of the available safelight lamps—with 
ruby, orange and panchromatic green safe- 
lights. These may ^ purchased in the photo¬ 
graphic and electrical stores, and it is wise 
iways to obtain lamps that will shed a 
comfortable glow. 

Development. Highly eflficient tanks 
may now be obtained for the convenient 
method of daylight development, and these 
are greatly to be preferred to any alter¬ 
native where simplicity and comfort are 
desired factors. Tank development does not, 
however, make satisfactory provision for 
modification or control, and it is here that 
dish treatment proves its real worth. 

The dishes employed should be of the 
deep, steep-sided variety, and in cases where 
the worker is dealing with plates they should 
be of a size somewhat larger than the 
materials being treated. 

Finally, no list of indoor accessories would 
be complete without the humble ther¬ 
mometer ; this costs so little, yet may be 
iustrumental in saving such a lot. 


BEGINNERS: HINTS AND TIPS FOR CINE USERS 

HOW TO CHOOSE AND USE YOUR FIRST CINE CAMERA 

The pros and cons of cine apparatus from the beginner's point of view are here discussed 
by an expert in simple and non-techmcal terms ; and this introduction i$ followed by 
the thirteen cardinal points, explained in text and d i ag ram mat i call y illustrated, of the 
correct use of that apparatus for the best results 
See afso Onemotogrophy; Cohur Photography, etc. 


There are today so many different models 
obtainable that the amateur will have found 
it difficult to decide which cine camera adapts 
itself most satisfactorily to his particular 
requirements. 

Before any choice is made the amateur 
must decide what kind of work and under 
what conditions he will require his camera 
to work. It will then be simple to pick out 
the ideal camera which is the most suited 
for the required conditions. 

Fixed-Focus Models, If you want a 
camera that is as simple to work as an ordi¬ 
nary box camera and that will give perfect 
results in sunshine and on clear, bright days, 
then you should invest in what is known as 
a ” fixed-focus " model, this being the most 
inexpensive kind and having the least 
number of mechanical adjustments to make 
before “ shooting " the film. 

If, on the other hand, you want to make 
your films on dull, rainy days and at night. 


then the camera must be fitted with a large- 
aperture lens. It is with these models that a 
little extra care is necessary before the picture 
is made. The adjustments required are set¬ 
ting the aperture of the lens and also bringing 
it into focus by moving the lens mount 
farther out or bringing it closer to the film, 
all depending on the distance of the object 
from the camera. 

De luxe models are the last word in home 
movie cameras, and have incorporated in them 
many refinements that are found only on 
the professional camera. It is possible, with 
these models, to make both slow and fast 
motion pictures, to use a telephoto lens to 
bring distant objects within clear range of 
the camera, to change easily from one class 
of lens to another, and to perform other 
wonders of the professional screen. 

However, the more complicated the camera 
the more expensive becomes the initial 
outlay, and the more care and experience 
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required to operate it success¬ 
fully. But if you feel that 
while purchasing a simple 
model you will want to tackle 
the more difficult situations 
in the near future, then it is 
advisable to purchase the 
more expensive model in the 
first place and begin to master its operations 
from the start. 

Decide, therefore, what kind of lens 
equipment you want on your camera, and 
then examine the different makes, taking 
into consideration the items such as size, 
simplicity of loading, placing of controls, and 
so on. 

Let us suppose you have obtained your 
first cine camera. Avoid temptation and do 
no£ fake any pictures with it at first. 

The advice, though apparently strange, is 
sound, for whereas a mistake with a snapshot 
camera means only the wastage of one smaU 
piece of roll film, a mistake with a cine 
camera may mean the loss of ten feet. 
Therefore, before you attempt to make your 
first shot “ learn your instrument. 

All hand cine cameras are intended to be 
held close to the eye in order to see the 
complete field of view, and though a tripod 
is strongly advised wherever possible, reason¬ 
ably steady pictures can be obtained if the 
camera is held firmly against the face, as 
seen in Fig. i. 

Speed indicators (Fig, 2); these are the 
equivalent to shutter speeds of the ** still'' 
cameras, and must not be confused with 


CINE POINTS FOR BEGINNERS 
A few pictorial moemonics for the amateur 
cinematofirapher are Riven above and In 
the followinR page, and are more full/ 
commented on in the text. (1) How 
CO hold tamen. (2> Speed indicators. 
{3) Difference between slow motion and 
slow Speeds, (4) Guide to exposure time. 
(S) Area of brightness advised. (6) Level 
horizon essential. (7> Necessity for fore¬ 
ground 

(Centmued /rt next pagcl 



footage indicators. But because of the 
mechanism of the cine shutter, all such 
speeds must be halved for actual exposure 
value, so that when exposing with, say, eight 
frames a second, each frame receives only 
i/i6 second exposure. With cameras that 
do not possess a speed indicator it can 
be taken that the shutter works the same as 
in the projector seen in Fig. 13, and this is 
sixteen a second, so that each exposure 
receives ax/32 second exposure on the camera. 

Fig. 3 show's the difference between slow 
motion and slow speeds. Bearing in mind 
the explanation of Fig. 2, the necessary 
alterations to the lens stops or apertures 
when changing over to different shutter 
speeds will be understood. 

The tendency for most novices when 
handling a cine camera is to expose a length 
of film for too short a time. It is a good 
guide to aim at giving a minimum of ten 
seconds for each shot when using sixteen 
frames a second, although this can be cut 
down as faster speeds are being used (Fig. 4). 

If the picture shows too much bright area, 
especially for any length of time, it is very 
glaring and tiring to the eyes when seen on 
the screen. If sky and water must be shown 
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BEGINNERS—BELL AND HOWELL 



CINE POINTS POR BtGIHNBRS (cwtdil. CAf ^injilni ■- fwr »lgw (?? vl^ top flic 

mEna. |ID| trSPn ijd«- tN) wlih jEro apgrturj Hflp larffr. ||l^ Triprf f*r 


^ElBphDtQ lEtil. -tr^] A^pW rilTwhflii 


ii filter i$ advifsable to liold bacJt the " white- 
ntss." or Ltic iranaporency of tlio fiiushAd 
lllni (Fig, 5), 

Remembering lliat a Cine blm cannot be 
trimine'd like i Still ** picture, c^re 

must be taken wlioti exposing to see tlmL the 
c;tmerii is held perlectiy Juvd ^Len horizons 
and vertiMils are weD in evidence 6}. 

When exposing on distant views the big 
fciiLupe of iinimation is lost unless a slightly 
moving figure or foregroiind m induded. 
Thbi IS not only a big help towards good 
composition but provides variety of tune 
vaLuesi and gives a “ lead in " to the picture 

7 ) 

Wdien following slow-moving subiects, 
ciOed panning " not only must the subject 
be followed steadily with the camera, but 
care should be taken tliat is is kept in the 
KLiue relative position in I be viEw-findur, 
\Trtically aS well ax hurizuntally fFig. 

At nonriaJ shutter speeds never attempt 
lo take fast-moving subjects going across the 
fidd of view, aa only a daj^ling blur will be 
the result w lien it is seen on the scruen. Aim 
at a three-quarter view' us in Fig, q. 

When ex|xjsiog on two or more xnbjccts 
that cannot all be inclndcd at once, never 
pam '■ the diflcreiil subjects in a reciprocat¬ 
ing manner, from side to side, aa (iiL^ is very 
irritating to follow on the screen lo). 

Tn such aubjects it IR better to muke 
separate shots, and this is an occasion W^here 
‘ cJcisc-ii[i«" (Fig, XT) make a vvelcome 


change* But always rernember to open up 
the ]en.s aperture tu unu stop latgcr^ os much 
of the light is cut out when a head looms tip 
large before the lens. 

\^lien a longdocus or telephoto lens is 
used on rhe ramera (Fig. la), extra prc- 
cautiiiii must be taken to keep the camera 
steady, as all camem-xhaku will be enlarged 
when xeen on the screen. 

Projecting the b!m (Fig* 13). Do not tilt 
the projector texi much, as it is very uncom- 
foriablc for the audience to have to look up 
lor nay length of time. 

BELL AND HOWELL* Sub-standard 
cine cameras bearing ihix American com¬ 
pany's niinic arc amongst the best known 
and most widely used. 

Known ax Fihiio " camura.^, ibey are 
mudi: in several models* The small^t ot 
these, known as I be ‘'Coronation 8/^ meax- 
iircfl only 1} X 3 5 in. and weighs but 

24 OES, It laJtes 8-mm, films and is built 
wif h a diu-casi aliiminiuni alloy hoiming. The 
sbuLLer used is of ihe loluiy disk type, and 
gives 1/35 sac. exposure at normal speetL 

The lens is a coiour-rorrected ailnsligmat 
Anate (I 3 j mm. /3oJi designed so as to be 
quickly interchangeable with telephoto and 
extra s|x.H:d Iehsuie. Four operating speeds 
are avaiJable with the spring motor that is 
employEcb thf!^;e speeds giving 3 , 16, £4 and 
32 fratues per second. On the side of ihe 
camera there is a hand-set footage dial w^ich 
shows the amount ol film that has been 
















































BELL AND HOWELL 


cx|ii>mccI. I he cnmcra b set in moiion by 
prw!ing a bullun on tbe front of thi? boTSsinfj, 
and llicrc is a bnilt-iii exposure calculiitor 
which pnnidtH a ready mean*? of fuidinff ih** 
correct luiis setting, tn lipite u1 its small 
axe. this cine cameia can be Inatietl lit day* 
light with 50 feet ot him. Variations of 'he 
" CojoiiatiW S ■■ are the " Filino Dnuhtt S ' 
(iUusifiitwi in Fig. i) and the " Filmo Straight 
S ' The foiniCT has a huge aperture Taylur- 
Hobson Cooke lai mm, /2-5 lens, and lah« 
the doitble-ruii S him. The latter is iitnilar 
to the " Double S. " but takes the iiiiglc 
width S-tnin- film. 

Tlie Filmo .Motlel 73 for film is 

notable for its rompactnessand low weight— 
3j lb. It is equipped with a ttvin spring 
motoi-. will take too feet of film at one 
loading, and runs at the standaid speed of 
16 frames per second. The standard tens used 
is an anastigmat /J.j is iiitCTchange- 

able with other types. A spyglass view-ftndei 
is built iuw the camera. 

Model 12J ia a box forra-iG-mm. camera, 
taking 50 feet of film at a loading. The 
standard lens firr this model is a Taylor- 
Hobson Cooke / 2 - 7 > tint lenses are instantly 
intcrcliangeable. The film speeds are ifi and 
■i4 framHis jhtt second, and provision is made 
for single frame exposurrsi, 

1-ilmo yo-R is a moderately piked all- 
puqKDve iG-iiiiii. camera, opera ting at a| 50 eds 
of S. ifi. 24 and (V4 frames per second. 
Tenses are quickly interchangeable, and the 
lUiii capacity is mo feet. Mlnm 70-G is 
.similar in ron<itruelion but liax a special 
tnechanisin for extreme slow- motion pictures 
operating at i aS exposures per setrund. 



Fj*, X Ml tni Uawtll'l '' Rlimy Hf-UX *' I (-Him, eIm *un»ri. 
nrlth thr'i# lirtw Hfl. a turrtC 




3‘z, 4^ iiud 64 frames jMfr i^^ccpnO. 

I arret head afrronuiiodafe’S three 
tmp nf wliidi may he infitiinlly 
{Hjsiticin. A % kw-hnder i 


Filmo ;o-l> iFig- 2) b a ih-mm* cament. 
operaTin^ at seven fUm speeds ; S, 12^ ^ 


4^ ami 
I arret head 


second A 

leniiL-is. any 
....itiinlly swunpi into 
tw-hnder isemphived 
which, by means oi 
a turning drum, ii- 
correctly iiuii^ked 
for Lbe field of vie^v 
□f anv of the Icns^ 


loading rolls can be 
uiacdp and one 
^sindin^ of the 
rf moLur operates; 23 
feet of him. 

Witli the Filmn 
jo-D extra acciv- 
Sories may be em- 
lii. (, &*il “ FiEmfli ptuved, 5 uch ait an 

■furrur* Tferl«r.^^ha«nCH^£l 3 i cleCtnC motOf 

drive, 200- or 4on- 


naitp. rU 


feel lixLcmal him magELrincij, a uipe-off unit 


and ititisks for iTouble exposures- 

Thc Bell and liowell Company also make a 
aeries lif projectors. For S-mm. film there Es 



Rr.. 3.. TtMl “ FMin& 119 ll-mm., pnaEi^tQf« &i KewtalL 

tWi till TSOwwin dlrmct lllumlftiao-n 

Filmo K projector provided tvith 4iK.^vvatt 
direct illumi nation through a fast i-inch 
fi.(y IcUS. Prnviaion is made for still [ficturt; 
projwtian mul for power revi-inding. wliilc tbc 
capacity is 200 feet of S-tiuii. film. 

The i6-mm. mudcis comprise the Filmo S 
[75U and 5£» watt) 1 Filmo JJ {750 watt) ; 
Filmo 12.1) 1750 watt) (Fig. 3); and the 
Filmo Auditorium Frojector Ii/hhi wait). 
TVicre is glsn a FilmoHoiuid ifj-inm. 


1^7 


O 


BELL AND HOWELL—BIRO PHOTO<^RAPHY 


^Oimf 3 -OTi-fi!m reproducer for eclucaLioiiuE 
ciiLorLainmcni or cofrunerdsil purptKes, Tisi 5 
is mndp in thr^ raodeL'^, varj^ng in powirr of 
»>unii and illuxii[nation. 

Tht Ftlmn JJ an excellent projector lor 
lioiiio iiiic. It fully gear-driven, oven to 
tlie feed and take-up spindle?;, and hy meaiLs 
of u vuriiibk; reslataucc the lamp may bo 
burned at less ^b.^n too vnliji when full 
75(>-walt illuniinalion is not requiredL The 
.Aitditorii™ Projector, as its name implies, 
is parLicuhiily suitable h>r presentations 
before large atidiencep, tts r.bnu-feet film 
capacity permit ling a one-huur pro^^ramme. 

Mlmo S projectors meet the demand for 
less cxptmsivii iG-iiiin. miichiiics, which vdW 
nevertheless show bnhiant, steady and 
flicker less pictures^ and will carry' 400-feet 
reels of lilm. 

BELLDWS. In foldiiig cameras, the 
collapsible leather portion which joins the 
lens lufiunt to the rear uf the camera, 
formiris a Ught-tight chamber, is spoken of 
ns the bclIoMii. 

U is essential that the bellows should be 
treated whh ^cat ciuCi for the slightest 
pin-hole in the leather wili log tlie fUm, A 
small tear can often be repaired with black 
sticking-plaster 


Sometimes IL iiappcns that a folding 
camera has been left in idlene^ for some 
ccjnsidciabk LirriL\ and the leather bclluw^a 
have l>ecome hard and brittle, llte best way 
to treat them i& to extend the bellows gently 
and then rub lightly but thoroughly wfith a 
rag moistened in castor oil or sweet oil. 
Repeat the treatment daily until the leallicr 
iis 2ioft anil phant. Leather bellows may be 
kept in good condition by the occasional 
application of polish made by dissolving a 
piece of beeswax thesijse of a walnut in an 
ounce of tiirpEntine and then adding a tea¬ 
spoonful of linseed oiL 

Great care should be taken to keep thO 
bellows free irom dusL which wouii) other¬ 
wise be ih'slodged wlicncver the bellow^s are 
pulled out. and settle un the plate or film. 

In many dniible-extensicm carnet as the 
half-way fold of the bellow vs has a hook or 
Imp attached to It. tvhich is left hooked on 
to Lhe lens front except when use is made of 
the dmiblfi extension- If ifiL is not kept 
hooked in singlc-extension work, the bellows 
wilt not be pulled sufficiently furwnrd away 
from the film, with the result that tlie back 
folds will intercept some of the light, cutting 
off the jsicture and gi^nng a wide blank 
margin all round. 


BIRD PHOTOGRAPHY WITH A STILL CAMERA 

fon ThofJTiDn, M-RO+t/., F.R.P. 5 . 
of " BJfdf [ram ih^ " 

In in tirliier cbaptct d<caikd InLl^ormailion provided on the xubjeer of wild 

inlrnalx ot v^rltd ip«l«. H«re. mother tisdnicEac upecE of nature phocograph^ iidli- 
cuidicd^ thkit in which the umera itu&ed ta coipcure incident} and phasei In bird llfft. ThS& 
articlr n lllustntcrl throu^hduC: with the putrior'f phocq|rnphl. It It Follawcd by two 
0-thftrA—on bird photography with 1 mlrlitur* i:amiri and on bird cin^iniio£^ph^ 


T jil application of the camera to the 
recording of bird life—^whef her at the 
nest, that is, during the breeding sea¬ 
son, nr at other seasons of the j^ear—has 
reached such a high standard of peifectioii 
and by 5iich difrerent methrul^ rtiat detailed 
rfescripriuu!?! of them are extremely diOiculL 
OlHicuh because most of rhw methods, 
as u rule, merge together at some uinc or 
oiher if this kind of work is itndertakcri 
with Lhe Lburuugltness which it is absolutely 
n+Kessary to employ. This wiU be realLEcd 
only LtKj well when the novice decides to put 
his hand to such an iuteresting art and finds 
that llie road Lo success la pitted i^ith many 


politics which will often disliearten him to 
a degree^ when he will wonder if the gatne Ls 
worth the candle.” For a game it if?, or 
perhaps it should be called sport. 

The Avriter has in his time done a fair 
amount of the other spcrtlng pursuiLs, such 
as fishing and shooLitig, but these pale with 
the exdtcment which is e^cr present fn the 
phntc^apher concealed in his hide " when 
the bird or creature he has set his mind on 
record!dg cxuntas within the range of his 
camera, and he Is able to obtain a picture 
or pictures uithoiu harming tlie subject 
w^hich he hopes to study, and can go on 
studying. W'hereas \\*ith the gun, Avhen the 


bird PHOTOC 5RAPHY 


f[n,TrT\' has been killed, no more of Lhe liie 
story can be leamt. 

Xatnral histuEv workers with tlit: CAfnera 
have litany difierent jy^ of '' hide,” Some 
o| these :ire most elabofate. heavy and 
difficett to carr^^ aboitt. but wken erected 
they are rigid tn a dei^rcc and stand up lo 
the wnr5it ui the elements. Oiikors arc light, 
dinisy affairs; htit where long dist^incefl over 
rnugh cnunxry have to be traversed and aid 
10 cairy extra weight iis not Jorthccirning, 
Then the light type is the only one tu use 
W'liere every pound of weight counts. Some 
wwkers do nor ime a [ittindardt?.ed fomi of 
"bide/' but build from materials available 
in the neighbourhood—such a$ branches cut 
from trees, stAkes^ fencing posta^ etCr, etc., 
bound together securely by stout string or 
rope, and covered with Kicking or other 
similar mutcmi. As a rule the whole “ tude 
ii? covered witb the herbage where the bird 
to be worked is nesting or \asit&, and seciTrcly 
held in position by string, rope or who so 
that it cminoL blow^aw^ay or become detached 
whate%^er w^eaihe.r may be oncountenid. 
Tfiere are timt“S wfien $rtjch hides" are 



fliB lltlBrif htn a the cuIbc blrd» 

n| u EEFW It liV 6r*Uml MPT irpir|»- 

hflr pHrmuiinlJi^ Ik^m *i£r*. U 

t inip af 1 . fabdcblrd tN# p>«4t 
ETlmiidrE I lit) IK. ai OI 



ihl* hwr,rr «Biprin,E tmm ihf hW* ' from whkch tMl ftnt tl,, 


luod. bird pba^E«^(vh irw bi-pa- ' pftrt-Hn. 
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A TALL H*DE** Raised on potes about twelve leet above 
the level of the ground, the ‘"hide" shown above was especially 
conscrucced for the photographing of a barn owl's nest in the 
ivy-covered hollow tree-stump beside it 

quite useless ; the ingenuity of the photo¬ 
grapher is then brought into play. 

On one occasion a bam owl's nest was 
tound in an old stump some i6 feet from 
the ground with nothing near it where 
a ** hide ” of the ordinary type could be used. 
It was decided to build up to and above 
the level of the entrance hole. To do this, 
two local carpenters brought tour 4'^in. by 
3un. poles 20 feet in length, nailed cross 
memt^rs diagonally up to a platform, which 
was made by bolting the poles together 


almost 12 feet from the ground and 
nailing broad planks across these to form 
the floor on which the camera and worker 
could stand firmly. Sacking was nailed round 
the sides and top so that a man six feet in 
height could stand upright inside it. The 
question of the whole erection toppling over 
was overcome by spreading the base so that 
it was wider than the top. It had been 
decided that this was a better method than 



IN U KUSUAL POSE. A rire sample of the kind of photo* 
graph obcained from the " hide shown on the left above—the 
barn owl returning to Its nest In the hollow stump wUh its 
prey, a field vole, m its beak 
Ejftjoiiire 1710 sec- oC r4.5 



SNAPPING THE LAPWING The photograph on the right, above., ol a lapwing and Its eggs was uken with an e^cpoture 
of IfTS sec. at fl 1 from the thinly disguised ' hide"^ seen on left. The upturned camp-stool at bottom right of left*hand picture 
marks the position of the eggs, and serves to show how close the '* hide can and should be to the subiect to be taken 
Photos, ian fhomson : evpostire Ibhoto on ^eft) I ^10 sec. et^ f 16 
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HtOE* DISGUFSED, for o^&MitP 4 P^^'*|: ti^ld Fr*nt»i 

«rlrt4u iwfl O'? shH fair* un^u t*W ^ lilil* ' W » 
wril cgiond with teliiir. ** I^w^ri ibOY*. 'f^htri. Il hxi bvOrt 
flviin ih* Vfu* iDinSilinU of 1 - fculh 


sinking tliL-rii in the ground, ii& it \vrrtild 
[licn be impossible tu move thit " hide " 
if it were thought necessary to do so, 

At other times wire netting has been 
found ,1 very Useful materiul vfith 
which to wor^k. this Wng interlaced 
with reeds, brandies, or heather, und 
then securely bound tn jmsts driven 
iutu itic gtoutid- 

yomciitnes where rwks ate found 
il is impossible to drive posts to any 
depth at all In such a rase mctlLods 
imint Ire employed suitable to the site. 
Heavy stones may be piled round the 
material of ilic "hide." or sometimes 



pahthidoe df&tuh&EQ- Evbii 

|ki ifrilL-cBTvcnJflil “hl4* itw?w»l »hnvK lh« 
Fpirwli pirtrldn cogld nor ■■ 
ipproiditJ wl^ha^ dUlinK Ivi r f Oirife fc*EnE j 
9fH4Lbl^ |h» cficll Bhe iihutLir n«r 

t0 lutn Mr held Fn rkli 

Eifroruri </(0 MIC- ■! fl I 

f^ven iliK whole thing tiiiiy 
have to be built of rocks and 
stones imtil it looks like the 
Htoiic WiiUs of the Korth. 

thirds vary very mtich in 
their r^cLionS to a hlJe/' 
and many will pay very little 
attention to one which is not 
hidden at alJ, provided it put 
Tip slowly and cureluhV- By 
Uiis h meant the gradual 
moving o^ the from a 

distance and at a low^ heiglit 
to the spot trom where it in in 
tended tn start photographing. 

Tlie writer uses a light but 
lair-sised iy|ieol hide'” which 
Lsabt feet sit its (uh height. The 
posts are made of pedes i In. 


in diaaiieter arid ft. long. w-hicSi can be 
bought from any w'ood shop. 1 elescope 
tubing is used for joining these two pietfc? 
together, two skes of tube being so thar 
one k a tight fit m the other. 11 tubing i> 
bought w'hirh just Tits over the pules, it 
ineans that only four poles in each " hide *” 
will have to be ta]Mfred in order to take the 
iijmUer tubing which slips into Liie larger 
iThe diagniim in this page should be coii- 
snlted on this point). 

EacI) piece of tube need not be more than 
5 in. in length in the case of the Wgcip 
and less in the case of the 
ana Her. aa ihe larger must 
take both the pole to w^hich ii 
is attached and the other 
Tvhidv slijTS into it, AL I he 
top of the poles sliorleX pieces 
of the tube are attaclicd. 
and on to these two smaller 
tubes are s<jldcied into which 
steel or Lron rods are placed 
to form a framework for the 
top of the ■’ hide,'” and also 
tu hold ihewimle tugcLherand 
square. These smaller tube? 
mnsL be soldered with silver 
solder, as ordinary $oft wider 
will noL salislactorily ntand up 
fio Ihe strain. 

The rods uic bent so that 
Lhc aiigic k nor a riglit-angle 
but slightly more obtuse ; hy 
so doing the top of the hide* 
is narro^ver than the buLtom. 
1 ’his gives mote room at 



sitevrroK Of THE Mini-' ni* 

k^tl- >Ti iThiMi bI lolftii rtJi; i 

lntntwv!»f‘lfr BvprxJfiifd- 111 In thLi 

U‘ duEramPMCJCarltj Jib 4 -v# 
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CA hi. N fiY TE LEE H OTO. Clnxt ptiEty^npht di thtt rtcit in 4nicc«i|4|i^ kf nal jsu P* 

dlPt4i<r4vl ChiA ■nlfil-a.ll/ dJMculL. Such ww-V xi tlili nruiC b* do-ni wlthcFUt Ji ~ hkdl*'" (mE in^nif x txIxph-Qin Eitn 


the base luf llit: camera lej^s smd ihfr ^vorker, 
and is less butky on the tsjp where the 
space is nut requiied. 

The Victual rent is made of casement 
rloth, and can Lm: eillier brown oi 
Small holes ean be cut, through svhich 
(he camera lens projects, and ulliet holes 
are made, through which the worker rnn 
wa.tch his subject. 

Tlic diagram (p, 173 ) e’cpiains itself as m 
the constrnctinn of this very simple "* hide " 
for ordinal)' use. Such an erection can Ise 
put on The lop of step-ladders, and can he 
made higher by binding longer jjdles to the 
existing ones; tmi as each mat may retjuire 
different treatmeuL the photographer must 
work out the best means at the rime. 

Tile photographer starting the study ol 
bird life with a camera miisT be made ro 
reah?je ihat he ia embarking on a science 
which wih bring him many hoijr^ of untold 
joy, hnt ir cannot be :;iuecesbfully undertaken 
tvilhuiit that care and cousidr^raiton lor 
his siihjecrs which Ls Ujc TirbL aud feremesL 
e^ntial Lo that success. This cannot tw 
trko strongly stressed. It has been indicated 
iu the neccssitv of gradually emtiiig the 

hidet. ■ 

Take as an example the nest ot the 
lai^winu or pkover. so well known 


rn mnst people even it they only b# the 
gourmets who m now bewailing that they 
cannot oht^iin the eggs nowr as in tho past, 
mid have to eat gulls' egg^ instead I TliLir 
bird lays its eggs in the open fields. It 
would be madnciia to put a " hide *' at once 
in the position suitable to work this bird, 
as it would most certainly desert. \Mien 
the eggs are found, they should be left 
until the bird has b4fen .sitting on them 
some lime, as birds ore uauaUy more uttached 
to Their nejt.H when the chicks are w^ell 
foRiied In the shell than when the eggs 
are fresij. Some distance away -say 25 feel 
—put ft luw iLcap uf turves or branches, 
held wcurely. 

Getting the Annge 
VMjcn the bird takes no hecd of Lhi$ 
(it is better to watch licr reactions and to 
see her safely bdck to her eggs), gradually 
incrCktse the heap and move it closer. V^lien 
it Is, say, four fwt in height, then pul a low 
'' hide" undcnieatLi the heap. By this isme.mt, 
us^* the lour top members mid ruils of the 
fntmework and put the tent over this, 
turning up the suiplus and wsjrking it 
tight all rotind WTth stones or lurv^es, or miv 
heavy material liuntly. It Ls mn&r necessary' 
to do this, as birds hate movement EJiore than 
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noise, iiTifi a Jlappiai^ 

' hifle dLiturbs them a 
i^rcal deal at hr.st, if iioi 
nil the. tiniK ; aJld it is the 
early that decide 

whether the efiorts are 
^oing Id be successful ui 
not. 

For a bird ol the 
of a lapwing, the writer 
ennsiders the hide 
hlioLild be about eight feel 
away from the neat. This 
c|Liestiuii d 1 distance is a 
very controversial onu, as 
there is idways friendly 
discuaslon on this subject 
between tbnse wlio use 
iclcacopic kuses artd the™ 
who do not. The wilier, 
in most ca:^Sp uses the 
ordinary lens in preference 
tf> she and, in 

consequence, has to work 
closer : but this will be 
irLentiuiied later. 

When ihe "' hide'" lias 
been mnved to the 
required distance and the 
bird IS apparently quite 
oblivious Lo itt then it 
can be raised, if nece.ssar>'. 


■■■= ■KHcrini Mr\ MVhiviii: pi-r*n.¥ lor j- 

1 prifilT<Fr"« wrutrytClPO of fl*K Is 

d* 4 riy kp stiJi phGLQiri^h 

rJwto, Ian thwTiwn^ I US VX- P* 

to a height which will take the w^orker aud 
hLs camera in comfort. 

With such n subject as the lapwing. 4 ft. 
to 4 ft. 6ins. should give plenty of roain. with 
the remaining iS inches in the ground. 

Much has been made of the " hide in 
this aj'liclep but it is the moat iiiiporianc 
item in the bird photographer's otitht: even 
more so than lus camera, because if it is not 
done correctly, or treated toi h should be, 
then it will be ini possible to achieve liie 
reaullH of which the camera Is capibLc. 

Cameras to Use, The kimk of camera 
lor ” still " work rjin be almost bgion, bur 
the serioiia worker should eventually settle 
down to a type of appamtus wlucli to the un¬ 
initiated too bulky and Old Eoshioned 


.K-T THE FROHT ODOR. AIkitb >4 tm H ramirKlfcly Ubw 
itud|f dI [h* l4ini.ulLB|i di al liiK ■□Eran-fife fQ-ha iHlUltfukllf 
[□nstrvC 14 d liCiHA n4it. [A wWdi h" R hH^B^n|: m. tiC-Cht iA 
Igt'iTi of I vorffs 
ntEriB, Jkin fhonraDFi' 
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NE^ REVEALED, tr bird phoco^riphy ic is not only the 
appeir^nce of the bird itself, but also the construction and 
tK»ition of its nest that should be recorded. These are particu^ 
(arly well shown In the above picture of a cock bearded tit at 
{Cl nest. Note the tactfd removal and bendine away of £rasses 
Exposure I /2S sec. ot f 11 

when so many small and perfected types are 
now to be found in the market* 

The writer has always found that the rigid 
stand camera is the most useful for bird work, 
the smallest size of plate or film to use being 
that known as quarter-plate, that is, 4J X 
in. From such a size big enlargements 
can be made, and if the no%ace %vould study 
the work shown at the leading photographic 
exhibitions, he would be amazed at the ex¬ 
amples shown by the leaders of this science. 
Almost every photograph has been enlarged 
bv many diameters. 

There are still workers using cameras 
\rith plates of larger size: but, owing to 
the cost and bulk, quarter-plate should 
answer the purpose of the most critical. 

The actual type of camera does not matter, 
as long as it is very rigid when erected. This 
is most necessary, as the lenses used are 
heavy and there must be no sign of vibration. 
Where possible, it is the ideal to have a 
camera that racks back lor focussing pur¬ 
poses, The reason for this is that when the 
lens is pushed through the front ol the 
“ hide;'" and the whole is covered up with 


herbage, any movement ot the front of the 
camera may displace this across the lens, 
apart from disturbing the birds* 

It has been mentioned that birds do not 
like movement. This is another point in 
favour of the camera that racks back, and 
also that refocussing can be done at any 
time. This is a very good plan to adopt, as 
when the actual bird itself can be seen on the 
focussing screen, critical sharpness in the final 
result can be a certainty* The old-fashioned 
square bellows camera is a type which was 
excellent in this resi>ect, and its solid wooden 
front gave complete rigidity. These are hard 
to find, and their weight to the average 
worker is much against them* 

A Useful Attachment 

A swing-back is also of great use to the 
serious worker, and most of the field cameras, 
as they are called, have this. By this attach¬ 
ment the focussing screen can be tilted 
forwards or backwards, and can bring into 
focus areas not sharp at the ordinary^ position. 
Any good-class camera dealer can show such 
an apparatus, and the readers will immedi¬ 
ately understand the principle whereas any 
amount of vvTitten explanation would only 
tend to *' tie up " the beginner. 

Most people who start bird work think 
that the reflex type of camera is the ideal. 
This depends on the work to be undertaken, 
but most photographers—even when they 
have a reflex—^use it less as the camera was 
originally intended and more as a stand 
camera, and focus from the back. This kind 
of camera only racks forward, and also the 
shutter is far too noisy for average work. 

It is ideal for flying stuff and very fast, 
but most of the work published and exhibited 
is done with as slow an exposure as it is 
possible to use without showing movement 
of the bird, and with a shutter which is 
particularly silent or. of course, the ideal, 
silent. This ideal is very nearly impossible 
except when the bulb position of a shutter 
is used. With this the leaves of the shutter 
can be opened and shut without a click, but 
it requires great experience to work with 
this, and it is inadvisable for the novice to 
attempt it. There are almost silent shutters 
on the market, and these can be adapted to 
take different lenses and fit on to any of 
the field cameras. 
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Use queblioii dl lens^ is n fiifTictill one to 
ad^isCp as it rcsntrQVCf&tal; btU mcLst 

workers ujiii lenses varyinpj frnm 6~Lneh lo 
S-iiich focal Jen^b, and ilic writer hai tonncl 
that the S-inch lius beeUp all ronTifri, the most 
useful. This lens can be with halt-plate 
and. having larj^er covering power, will 
tlieiefui c ^ive a bigger iinage LbuJi a h-inch : 
and that bping eo, it is not riocessar\' to be 
so dose to one's subject, but ibe longer the 
loCkis ol the len^^si the sliallow^er the depth 
of focus of llial lens, By this is nicajU that 
the area of critical focus of the is 

narrower the longer the focal length. This 
can be overcome by stopping dowm: thi.-^ 
reduces the size of the opening of llie 
lens and increases The depth of foctis^ bm 
lets in less tight^ making a longer ex|^ure 
iieeei^siry. This is all tn the good if the 
light b bright, because much more, of the 
uventual picture will be in criticiil focus— 
an ideal to be aimed at every lime. 

At I he presen i time there are many very 
fine lenses on the marketr btit the tendency 
ts for them to be made with very^ large 
aperturf«i This b not at all neressary lor 
bird woik, except in poor light ttnd for fast 
work, and when one looks back on the 
beautiful letsuUs of the early workers tvho 
were using lenses of Hiiiall aperture and of 
simple formuLic* it surely becomes obvious 
that the large-apertured lens is nof an 
essentiah though iL is, of coiir^, at limes a 
very useltd component 


CLiAHIHC TM VIEW. Thii “[* 1 L l i- 

Ihiywi nrflcuUHv ho-w cha irw 4 fld urJlTH^wih uTwifld tn* inoi^in 

bt tMh in pravld* M ^t*ar plfli tpr ih* l**>* 

Fi^UTK I rOlK. «t fl 6 


- .— ^ 

fiwrdcd, iKiswinf ihJT ornltivcr-BiiCiJ M wtlJ at pl1*to||riipflilC>J 
hriQwIcd^c H In bird pbyLyinpliT : jh* ibflvt 

h AlTfliCtl^ill giit It* P-inm ibloEd lu frdiW ll^* |.|xr^ ifl* 

tMft eIli lun 

I/ 3 S Kt. at fl 


This brings us in the Lelescopic lenses. 
Many Imik u^ion rhem, if not a.s the oidy 
type of lens to use, anyway as a necessity, 
i'he wrirer looks u^x^n them as a nercssary 
adjunct, but not to be acquired until the 
othtiT type of lens has Ixvn 
masiered. The worker with «a 
Tele-lens has to be very much 
an e.xpert if he is going to get 
first^Uss rci^uitiii. Many of the 
so-called results olirained hy 
these lensfi-s are deplorable, 
because ihe users have not 
realized the shortoouiings of the 
appamtus , the greatest of 
LliosOp to those ivho use the 
other type of kits, is gencTally 
fore^shortening. T have seen 
results Taken at ts s>f 

the lapwing with one of these 
lenses w^here The bird appeared 
to have no Icgs^ due tq this fault: 
wherca:^ the same bird with the 
' hide" moved close was showtl 
almost as a studio portrait. 
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Plates, although bulky, are more satis* 
factory to work with than films, though 
flat films and film packs run them extremely 
close and. where weight is a prime con¬ 
sideration, may be most suitable. The 
negatives, however, cannot be treated in the 
dark-room so easily if any blemishes have 
to be eradicated* 

BIRD PHOTOGRAPHY 

WITH THE MINIATURE 

This artida, illustrated in part with the work 
of the author, Mr. W. B. Red may ne, states 
the many advantages of the miniature camera 
for bird work, and gives easily followed in* 
struct ions for iu use in varied circumstances 

The miniature camera has many advant¬ 
ages over larger apparatus for photographing 
birds : 

(i) It is easier and quicker to work. Half 
a dozen exposures can be made in as many 
seconds ; (2) The depth of focus is so great 
when using ordinary lenses ; (3) The number 
of exposures that can be made is so much 
greater; (4) It is so easy to focus and 

adjust, and is particularly efficient for high¬ 
speed work; (5) The fine range of lenses 

available makes it suitable for any kind of 
natural history work. Lastly, only a very 
small “ hide or tent is required. 

The framework for the " hidemay be 
made of bamboo canes or metal tubing, such 



FAMILY FROM S^VEN FEET Hflre me bluck-lfiuded 
parena end chick erfi seen taken at a disttnee of leven feet bf 
a miniatur* ^mara — e dilficulc Teat without alarm inf die bii-di 
Phom, W, B. Redmoyne.- Ltica^ 1/100 sec.. Agfa iso. 


as that used for encasing electric wires. If 
the latter, it should have a fixed oblong top 
about three feet by two feet, with a pin at 
each comer to fit into four upright tubes 
about six feet in length. Any kind of 
material, such as casement cloth or canvas 
of neutral colours, will do for the covering. 
There should be an opening at the back 
from top to bottom with tapes or fasteners 
attached to fasten oneself in. 

On the front side a small hole is cut for 
the lens and finder, and another about one 
inch square nearby to be used as a peephole. 
The whole thing can be made for a few 
shillings. There is, in my opinion, no need to 
camouflage the hide by covering it with 
masses of foliage. 

When photographing birds like curlews, 
in open fields or on moors, approach gradu¬ 
ally. First put the hide up 30 or 40 
.yards from the nest, each day moving it 
nearer, until within seven or eight feet. 
Four or five moves are generally sufficient. 
For birds nesting on the seashore the 
“ hide may be put up ten or twelve yards 
away to begin %rith, and two or three moves 
will be sufficient if the eggs are hard sit*” 
For birds nesting in gardens, the “ hide ” 
may be put up close to the nest at once. 
For small birds a 9-cm. or 13.5-cm. lens is 
desirable, but all can be taken with a 5 cm, 
if within three and a half to four feet away. 
I use only 5-cm. and 9-cm. lenses of the 
Leica camera for all my work. 

A good substantial tripod is advisable, 
on which the camera may be fixed, or for 
resting the hands on. The first thing to 
notice is how the parent birds approach the 
nest. The camera should be focussed on the 
spot where they usually alight. If they keep 
varying the position, a happy medium must 
be chosen. In such cases a short-focus lens 
gives good depth of focus, and to hold the 
camera in the hands resting on the tripod 
top enables one to alter the position quickly. 

In a good light, for nests in foliage or 
other dark surroundings, an exposure of 
1/30 sec, at /4.5 stop with fast films 
should be about right. 

For light-coloured birds on the seashore 
1/200 sec. at stop/6,3 is sufficient. Dark- 
coloured birds m a field require about 1/30 
to 1/40 sec. at /4.5, or 1/15 to 1/20 sec. 
at 6,/3 wdth films the above speed. 
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TliulHriit time lo 
pilot 

bintr^ la when llicy 
are rearing their 
voting. Here the 
TniniulLLiv Liimefjl 
h-if |[;rMt;idv:ui 
Lagi!« a^fiirf|UL:nHy 
several shot^ tnay 
be mEitlc each Limv 
ilie parents visii 
the nest. 

The iM^t time 
for birdii nesliiiK 
nn the ground, 
such 11^ gull*9, 
tt^rns. curlcivs- 
wliert: their ynnng 
imes run directly 
they have haiched 
out—is ] tist Ijvfurc 
tiiey are ready to 
hatch (Hit, for then 
rhe old birds are 
mure ready to 
rome to the nest- 
Many inTeresTing 

phyLograptrs may he rahen of young anvii 
in Fit emcrgsiiK from the eggs. 

Tridng to ohtxiJn snaps of birds in various 
chatacteriiitfc aLtitiitlea atid inovcmcnis is 
one of the most fascinating parts ol bird 
photography. For instance, finch births as 
terns and j^ulls usually alight close to the 


BASV P|np£ WSTK A HIKIATUAi CAMERA. 

If ^ dtNihtf-ul Jfl*& far Ehm\r pinriu ta 

tHvT(¥ W thi nmt With food. TNt rsftrtfil ppljit fram wklch 
ihm *Al:jri*rTt4At iBwtk Id rpprCidifCi4 on Htl^f 

Tokoift ivj£jh iQ £-dme<--a, I I'SO dfC^,^ 


Tliere 


M1GHTJ Aa ALICHTI NQ. Hmwm Ittm miiMilur* U^ntrii tiu itqunt*d 
UMir w^n In ■ imd^ □!frEii. difflculLjr^ far cha nlititijr fell^liU <4 * p-Uidit»r> 
Rurr]^ dJ Ehii a^ad^ v^ry hljh-ipflad ihuEcar warh 

Phsuh w 0, tfico, i.'^oa uw^ n.s 


nest with 
outspread, 
is just one moment 

when the wings am at the top wiien tlelighl- 
fiil pictnrts may be obtained if rightly timed. 
Here the rniniatiire camer.-! scores again, 
owing to the number of shots that may be 
made, and the best df them sorted out. 
Stmjige to say; one of the casit:;iit 

birdi I over photographed is one of the 
—the corncrake, a bird that is 
seldom seen but often lic^d. iL was^ 
mo5i interesting to watch how she 
appryaclicd 1 icr nest. Nolhing indicated 
her approach until her head pepped mi 
over the nest, but she was mpar (3bli;ging 
as a subject. 

One nf the most difficult birds I 
ever pliotogmphcd w-aii the my^tcriuiui 
nightjar/' It sleeps ail day, hiding 
itself simply byramoiiflage nn branches 
of trees or in open clearings. It flops 
on its eggs—for it builds no nest—ivith 
whirlWLfid spaied. I have sj-jcnt hnurs 

trying to catch some of Its characteris¬ 
tic actions: bin even with my lens 
Opened to >^.5 and wuiking at 17500 
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S 0 C- with s^uper-fnal lllni, nw picfiires vfizVfi 
biun:t:J ; but it was worth wiitclting null 
worth trying. I suctCL^ed, niorenverj Lii 
gRtting uiii; picture i^howing tlic bird's 
charac lerisi ic gape. — I V. B. DMA Y jV ^- 

8 ISD PHOTOCSAPHr 

WITH A CINE CAMEBA 

Hcrp^ iflftf gen-Bf^l rffTIlfkL *rc dcscribwl 
In deuH ihc c^tp^ntnoe ^itd Ingenl^otfis 
metliEadi; of thfr AUl^or. Mr. G L. Mjwkini, 

\n making hli film ‘ Undir the Elves '' 

Bird phfitDgriiphy, or cinematography , 
is. a branch of animal photography 
which usually involve^ one or two .special 
oonHidcraLkDii^ which do not cuiLcern the 
piiotogmpher o^ othi:i more ordinary' sub- 
ject-K. Tlic lens equipment wHll include One 
or two cxira-tong-ffx:iis iclophoto 
and the opL-ratur wdii need aomc form of 
liJdc in most 

ITie hidii may be quice a formidublc coii- 
struction. Birds, once dicy get used to the 
sight of iiuch an object, cease to cunccin 
tlioniselve^ with if. A!o%'0- 
ment and noise are the two 
things some birds never get 
accustomed to. So Llic cLne 
camera must have a rea^n- 
ably .silent motui^ and the 
pliolographer. once inHidv 
his hide, must stay there 
for long periods. My awn 
lens equipment for i6-mm, 
bird photography consists of 
t-in*, 2-in-, 3-in., 4-iii., and 
f>in. lenses, oil of rhe big¬ 
gest aperture obtainable. 

Of course, birds vary in 
Llicir nature, as do aU 
animals. Some birds are 
more tmitd than odiers. 

Some Ijeconie most timid 
at nesLlng tiiM. Others be¬ 
come so intcjit upon their 
own faiiiiJv u:fiairs that they 
grow, to ^me extent, almost 
immune from outside influ¬ 
ences such a-s the proximity 
of a camera. So the huc- 



he can approach Lhcni. He will nm his 
ijiduaded camera within hearing of the birds 
to iJ ihey get used to it. Above all, he 
will .study Iheir lives until he know^ every 
detail of their daily doings, e\'en to the 
evtent of making a umelahtp nf theit 
act m ties. 

Rvery' sqyring I see, under the of my 
liunie, one of the mast ficlightfulof nalnral- 
histnry subject:^. 1 leler to the house marlin, 
common to most parts of the Britisli Isles. 

To phirtogTajjli them building their nv^Lts 
and cu 3 iductlng their intimate family aftairs 
presented one or two unusual problems. The 
sight tjf a human lietng ;it the v^indow be¬ 
neath the ne^Ls iLKiiahy fiigLiLcnc%l them away. 

Even supposing a hide could be con¬ 
structed, the po?«ition of tJjv nest, idinost 
vertically iibo'C, scented lo preclude any 
possibilily of rising a earner:! sfiuccessfully In 
such an inaccessible position. 

However, for one whole sRa.^m—that Li, 
from the archil of Lhe buds In April until 
their migration in September and October— 
I spent tiiiough Lime watch¬ 
ing them to become conver- 
:^nt with Llfccir habits. 1 
made no attempt to expose 
Iilni IhaL summer. 1 made 
careful rRcnrd.s, with times 
imd ilatcs. 

Much of my nhservation 
\Yas done fiL a mirror which 
I fL^ed at a suitable angle 
nnt^ude the w'iiidow above 
which was a cluster of 
manins" nests. Thus I was 
able to sit iti tlic riioiu and 
obser^'e their movements. 

I ccjmitructed, the same 
year, a large Lriped of 
scaffolding near one build¬ 
ing with atxcss to its top by 
means of a ladder. Upon 
this L mounted a camera 
stand with universal tripod 
head- The object ol tliLi 
was lo give me a vievi^point 
level %vith the ochls This 
stood there 


conistniction 

MA^TIiN. Tin fMWfal of (Jii* , 1. . j 

cesshil bird photographer pwiinfli E<Pf*Uvi^ th* throughout the summer and 

^ 1 ^ m»k*i uimH Jynn of ^«.n 4 ' ,. . . , 

Will hnit sLudy hts subject- piiKQrnphr mBHEjii. AbavA h ihowri succeccmig winLct, unused 
He will by for pe«ods when I 

practical lest how close ^ rnysalf perched iiimn 


[So 
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H OUSE MAftTINS AT HOMM. Thli " vn^*t ■' ifLII plciuj'* dI hanw inirllrtt ii th^ir nepL s mfcriliruPB 

rmH*n iitfitfM wicJi * r«-nKEtnx AMim a.iKMchtd h \hm IR HV* WlPUfir «i?iliinBd In tin ivnt ht itt* 14110^1 (nj TIM *fr«l 

ki tilf Mm* If fhpi ahainmi th* fPHbi dluniHirucl-aUT oppmltB 

C. L Nd^TkJni 


it with {^mply camera, making obiicrvatiom 
and getting birds used to my presencre 
and tliat □? tlie canicriL 

aiany viewpoints contributt in niaktng a 
him interesting, so I arranged a viewpoint 
from indoors, l"his consisted ui an optically 
tnie rnirmr fixed at :iucli an angle tliat 1 
cuutd shoot the scene-s, reflectud in the 
miETor, from inRide the room. In this case 
llie rcxjra was my hide. When working with 
a mirror, of course, the locusslng scale must 
be set for the '* real " total distance from 
camera to mirror and mirror to (the 
dotted linem the diagram i. In the same mom, 
and in odietb. I arranged points for fixing 
the camera to shoot direrUy up at the nests, 
the camera being , for these shots, .screwed 
to a tripod head, which was cdnmped to 
a hoard which could be siomrdy fixed on the 
outside window ledge. Six months oi careful 


planning nl viewpoLnba, and of study Of the 
blrcLip put me in a position to start work Lhe 
following April 

Every aspect of the life 0l the house martin 
was photographed fmm many, sometimes 
from all. of the piearranged viewpoints. 
Further, shots were made of the birds collect- 
ing mild on their beaks at the nearby river 
bank. Other incidentals photographed were: 
catching insects in flight, catching feathers 
for lining the nesl, and perching on the wirtii 
which I hod stretched outside the house 
near the eaves to give the birds an alighting 
place. 

.Altogether a bom 4,000 icet ol tb-mm. 
film was exposed. A sliot Of the inside ol the 
nest ^vith Its four eggs was made by trick 
methods. A nest was phutegraphcd close-up. 
the film wound back, Uion re-exposed in the 
studio upon a ranefully arranged scene rriade 

r3i 
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up of feathers and eggs artificially illuminated 
with light on the eggs but none elsewhere. 
By careful superim position, getting the 
improvised scene in the right place in the 
frame and fading in and out, the desired 
effect was obtained : that of giving a sort of 
X-ray picture of the inside of the nest. 

The making of the film was, of course, on 
the editing bench. Everything that ever 
happened had been photographed several 
times from different \dewpoints and with 
diflerent lenses. So. from perhaps ten or 
more film strips it was possible to make one 
really interesting sequence of the particular 
episode portrayed in each. So on throughout: 
cross-cutting and eliminating, until, in the 
end, a 400-ft, film of some merit was 
produced. 

No film is really complete without its 
stills.” These were made, in this case, 
with a miniature reflex camera with a 
reflecting prism attached to the lens. In 
effect this w^as the same as using the mirror 
for the cine shots. The reflex camera was 
mounted on a ball-and-socket head with 
clamping screw. The prism could be revolved 
and clamped in any desired position. The 
still reproduced in page tSi was taken thus. 
The film “ Under the Eaves ” is available 
trom the National FOm Library of The British 
Film Institute.—G, L, Haw KINS, fm,ps 


BLACK EDGES, To obtain black edges 
to bromide prints intended for competitions 
or exhibition purposes the usual way for 
enlargement purposes is to cut a piece of 
opaque card slightly smaller than the final 
trimmed size oi^the enlargement, and then, 
either before or after the exposure is 
made, place it in good contact on top of the 
bromide and, with the negative removed 
from the carrier, expose the remainder of 
the bromide to the white light for a second 
or two. On developing out the edges will 
be black. If contact prints are made from 
film negatives, the film is cut slightly smaller 
than the paper, which gives the same result. 

BLACK! NG« The interior of cameras 
and dark slide and the inner surfaces of 
lens tubes are coated dead black to prevent 
reflection of light, which would fog the 
sensitized materiaL 

Occasionally tubes and cells of lenses wear 
bright after long use, and they should be 
recoated with matt black. ” Nigrogene,” 
made by the Vanguard Manufacturing Co., 
is widely used, or a gCK>d dead black may 
be made by mixing finely powdered lamp 
black with enough gold size to bind it, 

BLEACH-OUT PROCESS, The 
bleach-out process is a method of produc¬ 
ing line drawings from photographs. The 
drawing is done upon the surface of a 



BEFOaE ANP AFTER BL^ACHIKG-OUT/ Ai explaintitf in the article beginnin£ in chit page, me repraduccion ol line 
drawings by the ** bleath-out process i* a useful art In commercial work. Above are, left, the originaJ photograph, an4* r(£bt 

the result I HE line drawln£ 

Photo and drawing, faan Ctisrien 














BLEACH-OUT PROCESS—BLUE PRINT 




* PALE' AND ' BLEACHED.* Th* photofraph on left i» of a pile print, produced as explained in ihi$ page, and bearins 
the Indian ink lines on the main outlines on the building. On the r^ght, the " bleachlng-oitt *' process Is complete, and shading has 

been added 

Phoro end drow/ng, Joan Charles 


photographic print, the silver image of which 
is finally bleached away. This process is 
extensively used in making commercial 
illustrations for catalogues and the like, as 
well as in illustrating periodicals, for which 
iine^blocks are considered most suitable. 
But there is no reason why it should not 
be taken advantage of for purposes of 
greater pictorial merit* 

Prints on matt-surface paper are usually 
preferred by those who' employ the process 
regularly, but its success actually depends 
more on attention to certain details of pro¬ 
cessing than upon the particular character 
of the paper, with the sole exception that, 
if the drawing is to be done in pencil, a 
paper having the “ tooth of matt or rough 
surface is naturally preferable. Sufficient 
exposure having been given to the print 
to show the fainter detail without “ forced 
development, the developer is diluted with 
several times its normal bulk of water, 
and the print is allowed to remain in it only 
long enough to make those high-light details 
visible. The image will then be of a pale 
character, perhaps slightly greenish in tint, 
upon which the work of drawing can be 
plainly seen as it proceeds. 

After rinsing and fixing as usual, the 
print should be washed for not too long, 
say from lo to 15 minutes. In hard-water 
districts long washing deposits scum on 
the surface, which makes drawing difficult* 


Before clipping the print up to dry it is 
preferable to wipe off all surface tvater, and 
any scum with it, mth a clean rag or sponge. 

Ink drawing must be done on the <ir>' 
print with ** fixed Indian ink, in view of 
the subsequent wetting, but almost any kind 
of pencil may be used to produce sketchy 
effects. As soon as the work is finished, the 
image is removed by any kind of reducer (s^ 
Reducer), or the print can first be soaked in a 
solution of iodine in potassium iodide, and 
then in a plain hypo bath. Care must be 
taken not to touch the drawing while it is 
wet, and after a short rinse it is clipped up 
to dry again* 

BLUE PRINT* A blue print is a form 
of photo-print which is produced by the 
action of light upon a paper prepared with 
a ferric-salts solution* In this process the 
ferric salt is converted to the ferrous state, 
and there is a precipitation of Prussian blue 
by ferricyanide of potassium. 

Blue prints are knoT»vn technically as 
negative cyanotypes, and they are used 
principally in engineering when copies are 
required of working drawings and plans* A 
tracing is made of the original, and this is 
placed with a sheet of the sensitb^ed paper 
in a glass-faced frame and exposed to light. 
The print is then washed in water, the 
result showing the lines of the drawing in 
white on a blue background* Blue-print 
paper is marketed in a variety of cut sizes 
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BLUE PRINT—BLURRING 


and in roils, and is available in three grades 
—fast, medium and slow. 

For the photographer cyanotype printing 
offers certain advantages, especially as it is 
a simple matter to prepare the necessary 
material. Ordinary smooth writing paper 
forms a suitable basis, and this is coated 
with two solutions, the formulae of which are 
as follows : 


(а) Potassium ferric vanide *. »■ ^ parts 

Water .. .. 50 parts 

(б) Ferric ammonium citrate .. . 10 pa^rts 

Water . .50 P^rts 


These solutions are mixed in equal parts, 
and they must be filtered and kept in the 
dark. The paper is treated with it by means 
of a brush, which is worked first one way 
and then the other in order to secure an 
even coating. The colour of the solution 
indicates whether it has been correctly 
made up : it should be of orange^red or 
yellowish hue. 

When the paper is dry it is placed under 
the tracing and exposed until the shadows 
become bronzed The process is finished 
by rinsing the print for about 15 minutes. 
An increase in contrast can be obtained by 
over-printing, and by using a potassium 
bichromate xo per cent, solution. 

Another form of blue print, known as a 
positive cyanotype. gives blue lines on a 
white ground. The paper used in this process 
is coated with a mixture of three solutions 
which are made up as follows ; 

(r) Gum Arabic . - 20 parts 

Water .. , - -* - 100 parts 

(2) Ammoriio-citrate of iron .. .. 50 parts 

Water . . . . . 

(3) Ferric chloride . . . . - - - - 5^ parts 

Water .. . . j 00 parts 

These solutions are then mixed in the 
order and proportions as given below : 

Solution t. 20 parts 

„ 2 .. ,. . S 

.. 3 . 5 » 

In mixing, the solution changes from a 
thin state to a thick condition and finally 
returns to a clear liquid form. The paper 
used must be sized, and the solution is 
applied to it with a broad brush. After the 
exposure has been made the paper is treated 
\vith a developer, which is applied with a 
brush. The developer is : 


Potassium feiricyanide ♦ .. ■. -o parts 

Water ..*.100 parts 


Immediately the image appears the print 
must be rinsed in water, immersed in a bath 
of dilute hydrochloric acid^ — one part to 
ten parts water — and, as soon as the ground 
appears white, finally w^ashed and dried. 

BLURRING. If a print shows a blurred 
image, even though the camera was correctly 
focussed, the defect probably arose from 
movement during the period of exposure, 
on the part either of the subject or of the 
camera. 

When working at shutter speeds slowei 
than 1/25 second, it is always advisable 
to mount the camera on a tripod, or, failing 
that, to place it upon some rigid support. 
Even at faster speeds, when the camera can 
safely be held in the hand, it is essential 
that the shutter should be released smoothly, 
without jerking the camera. In the past, 
with certain makes of camera, smooth 
shutter release was none too easy on account 
of the inaccessibihtj' of the lever, but of late 
manufacturers have been paying more atten¬ 
tion to the position of the shutter release. 
In new models this is seldom found on the 
lens mount, but rather in the form of a press- 
button or trigger on the camera body itself, 
thus doing away with the tendency of many 
beginners to press the entire camera front 
down when pressing the shutter release. 

Svtaftly moving objects present certain 
difficulties to the beginner, and a single-speed 
shutter, though optimistically termed in¬ 
stantaneous," wib be of no use in photo¬ 
graphing such things as express trains or 
racing cars. For this kind of work shutters 



BLURAING avoided. In this diagram the necexiity for 
a chree^uarcer front view of a movifi^ subject is mide clear 











blurring—BOTANICAL PHOTOGRAPHY 



working at 1/300 second or even 
less are essential. [See Action 
Photography.) 

.Apart from this consideration 
there are certain rules that should 
be adhered to w^hen photographing 
fast ’ moVi ng objects. Moving 

objects have the characteristic of 
appearing to move at different 
speeds when viewed from different 
angles. To the observer an object 
appears to be moving at its max¬ 
imum speed when passing at right 
angles across the field of vision 
that is to say, broadside on, and 
this speed apparently decreases as 
the line of motion is swung round 
towards the observer. 

Therefore, to get as sharp a 
picture as possible of moving 
objects the camera should be 
placed obliquely to the path oi 
the object and facing it, as shown 
in the diagram opposite. 

Even with a very fast shutter it 
is no easy matter to photograph 
really swiftly moving objects with 
complete absence of blurring. The 
experienced photographer gets his 
sharp photographs of racing cars 
by a technical trick known as 
“ panning the camera—that is 
to say, he swings the camera 
same direction as the object he is photo¬ 
graphing. The subject should be picked up 
in the finder while it is stdl some distance 
aw^ay, and the camera moved round in an 
arc, keeping the subject well in the centre 
of the finder all the time, the shutter being 
released at the desired moment. This needs 
a little practice, but proficiency will soon be 
obtained, and the resulting photographs give 
a fine impression of speed, with the subject 
clearly defined and the background blurred. 

With cine cameras, when using normal 
shutter speeds, never attempt to take fast' 
moving objects moving at right angles across 
the field of view, or the result %vill be nothing 
but a dazzling blur. The three-quarter view 
is far better for fast objects, 

BOTANICAL PHOTOGRAPHY. 
Botanical photography— d.e. the photography 
of plants for study or instruction in botany 
—differs from the making of" flower studies' 


A PEfirECT SPECIMEN. i oh ... - 

bocaniul photograph—that it should not ha a piccoHalty efiecuve ttudy, 

but also show dearly^ the characteristics of the sped os froffi the botanist s 
po^nt of view—art exemplified In this fine photo of a scarlet pimperneE 
Photo, David Charles ; ejiposure ^0 secs,. f32, Uford S.CJ, pofl. plate 


qualities so moch to be desired 


the 


m several important respects. Although 
single specimens are usually dealt with, the 
work is actually a greater test of ability. 
Many of the subjects are small weeds, whose 
extreme frailty and liability to wither rapidly 
makes it essential to photograph them as soon 
after picking as possible. The work should 
be done w'here the chances of the least 
draught or of vibration are absent. Although 
small stops must be used in the lens to obtain 
depth of definition on these small close-up 
subjects, and time exposures are the rule, 
they must be kept to minimum, because 
delicate 'petals and stalks will frequently 
show a tendency to droop, especially under 
the warmth of electric light. 

These considerations are exaggerated by 
the desirability in many cases of making 
negatives the same size as, or even on a 
somewhat larger scale than, the subject 
itself. The same reasons often prevent the 
use. how'ever desirable technically* of a 
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BOTANICAL PHOTOGRAPHY—BOTTLES 


tnll-rorriitilioii filter rrovickd ync has a 
catnera of rally Inny oxtensioii, both ^tnti^r 
" depth '' Luid better perspertive uf biiial! 
specimens are obtained by llie use of a tejiB 
rtf fmir to six Inches focal length ilmn wjLli 
a '' muiiatarelens of two or three inches. 

Characteristics of the Subject. The 
[jrt>bkms of this work restslvc themselves into 
iwo grmipf,. In the first J^roup ihere is the 
hndui^ utid selection of specimenii ^vluch are 
not only |)erfect in themselves but whir.li 
shall lihuw as many of the diLHired chiuaC- 
(eristics as poi^wibk from one point of view. 
Then follows care In tr^msportation and in 
suitably supporting the specimen so that 
its cis^ential details—for instance, flower and 
a leaf -shall he reasonably In a plane for 
easy fncuAinng. This part of the work often 
calls for the greatest ingenuity. 

The second group of problems includes the 
aeiual uperaiions of photography. Lighting 
the subject to Rhuw up detail and texturesf^ 
and prccLsIon in aiming the c;uiiera and 
fociiSSflng TTuist often be decided and achieved 
very quickly, for sniaU blooms vdll open ev$n 
wider under strong light duiing the Oj^ra- 
tinns. Techiiidilly, it often becomes a running 
fight between good phirttigraphic craftsman¬ 
ship* with satisfactory definition, and move- 
[Eieiit of the subject during ihe proceedings. 

S££ Flower Photography: Phutu-inicro- 
gtaphy: Plant Fhotngniphy. 

BOTTLES. Bottles form indi.*^pensable 
iteiiiri in Ehe equipment of every photpffrapheir, 
and the following nutt^ will prove of service 
to photographic workers. 

Whilst many aniatCLiis may, of necessity» 
tiave to bring into uw domesHc bottles for 
pliotographic pnqiose^^, il is better; when 
equipping a diirk room, to oht.iin iitandard- 
aized bottles (which may be procured from 
any Jabonitotv suppliers), corked or gbas- 
stoppered, in S33?nA ranging from one Ounce 
to ihirry-twu ounces capacity. For tlie 
average worker, four-, six-, and eight-ounce 
bottles are the most suitable, ^ 

It any bottles contain poTsonoitB chcniicabi 
they should be clearly labelled, should 
always be kept well stoppered or corked 
tu special bottler and should be given a 
special place on the shelf. Bottles contaming 
scheduled potsous, as, for inslanccv mctcurie 
chloride [tnd potassium cyanide, are legally 
required to be kept under lock and key. 


For cnniaining the il.xmg solution, nothing 
la belter than a " Winrhej^ter quart" bottle, 
for it holdft a large vulutnc of liquid and 
□bviaLcs the loo frequent rnaking up of the 
hypo solution. Tt is an advaiiLage to store 
two sol u Lion developers in hottJes of different 
size or shape, so that they may be readily 
identified in die darkroom. 

While ordinary we 11-fit ting corks siarve for 
most purpostas^ stiong acid solutions and 
powerful alkalis must be kept In glass- 
sioppercd bnttlea, uLherwise the contents ol 
the buttles wiU quickly destroy the corkii. 

" Kubber corks are uik;ful oil account of 
their bcuig absolutely non-porous and there¬ 
fore nc^i admitting air Lntii the bottle, but 
they lire mure expensive than ordinary^ corks, 
are not p^inkiilarly stall]e to some chemical 
fume:s and arc all soluble In some liquids. 

Glass stoppers, particularly when the 
lioftlc^ contain alkaline aolutluns, sumelimes 
lend to stick in the bottle neck. At lime.s 
the stopper may be Inoflcncd by gently tap¬ 
ping the bottle neck on a hard surface. Jf 
this plan tads, the bottle neck may bo 
cmutioLi^lv heated over a Ikme, or, alter¬ 
natively, the entire bottle may be immerHod 
Tip til the ;itx:k iii warm (not hot) W'ater. 
The consequent e^xpansion of ihe glass will 
LLsually sdTico lu locsOit the slopiwr. If, 
however, the bottle containa a wiy volatile 
liquid, such aa cLher, the healing should l;te 
very Ciirefully carried out Uw fear of nm 
great a pressure being generated by tlie 
vaporkatioTi of tlie liquid within the br.ittle. 

Negative varnishes are best kept in 
" cappcxl ■' bottles, which are provided with 
a glas$ cap that rtrs ov^cr the outer sidcis 
of the neck. In this iiLannet, such liquids 
are maintained perfectly free from contamin- 
atinn by pieces of rork^ 

Some photograpbic suluLions arc measured 
out in drops. Such liquids are best kepi in 
specially const meted “ dropping-bottles/^ 
from which they may be accurately dis- 
pen-s^d, Tn the absence of a dropping- 
bottle, ilrop;i may be ubtiiined by pouring 
the liquid carefuliy dowm a glass rorl. 

For containing substances whicli are 
affected by ligliip as, for exaipple, silver 
nitrate, organic developers and so fonli, 
amlxT-coIourcd buttles s^huiild be used, the 
glass Of these bottles filtering out the harmful 
active rays of the light. 


BOTTLES—BOX CAMERA 


All bctttles should be kept clearly kbullird, 
rtnd. in the buttlos cuiiLalnln^ COitt- 

jHJundird siolutiriiis such as developers, it is 
ai\ advantage to have the formula written 
on the labtrl in order Lo avoid searching in 
reference books when the rontents of the 
bottle need renewiiig. Paper labels in vari¬ 
ably drop off when the bottle is stored in a 
moist atmospliere, but tliia trouble can be 
□vercome by paLjUing a ihin layer of molten 
candle wax over the lalsel, by bnishiiag it 
over w^th nhellao variii&h Of, best of ail. by 
giving the label and its edges a thin coaLinj^ 
of celluloid varnishj prepared by dissolving 
set^p ccUululd In amyl acetate. 

When bottling: very deliquescent salts, 
siidi Its Medium sulphide nr ammonium 
sulphocy'anide, tlie cork ^huuld be pamted 
over with a layer of woX. I'his will prevent 
the salt from absorbing atmospberic moi&tnre 
ard so running to watei. 

Dilhailty is often experienced in pouring 
smidl quantllies of liquids from wide-necked 
hot lies. I'he method illustrated in Fig. r 
will uvLTiMinie this trouble Insert through 
the cork two Iwnt glnsn tube^. When the 
IjHjttle is tilted the liquid w^Ul How gently nul 
of one of the tubes, but by pludng a fmger 
over the end of the other tube the how' will 
immediately be arrested. 


It is not usually adviFable tn ptiiir a 
solution back into a bolLle after it !aas been 
used. If. however, this is required to Iw 
effected, -and no funnel is available, iubjeit a 



glass rnd into the bottle, hold it upright, as 
in Fig. 2, and pour the liquid down the rod. 
In pouring liquids from bottles, always 
hold the bottle that the label is upper¬ 
most. This will prevent the liquid from 
running down that side of the bottle and soil¬ 
ing the label. —J. i", 5T/WLJ.Vf^, F./.t 


BOX CAMERA: WHAT CAN BE DONE WITH IT 

AUHoug). tha simpft bQH rafn«fa cannot compin: with olher mart 
aJl-rwrid rffiqicne*, it i» ponible to ict^ire nx-tr^m^iy iitirfaffory afl«J e«n tlrl1l^ilJt 
pictured With Ic provided its lirnitulonx aro unrfemiscid- The box amen Is esMniuitij 
ter the beginner, aod this article v^u2\i\t advice and irtFomiaiion on thi Ulo and 

scope of the type 

See afio t^ginrKn : Winu and Tips; Comoro 


M ost amateur photosphere start with 
a box camera, since it is simple, 
robust and cheap. MoixMJVcr, it is 
nearly automatic tn anioU, wdulc the simple 
form and small aperture of the type of lens 
employed obviate the difhrultieii in focussing 
likely to be experienced by the novice in 
liandling more ambitious appcmiius. The 
box camera has only ihnse movements which 
arc absolutely essential, and b fnnl-pruof. 

Obviously it has its limitatiotisi. The 
lens cannot l» of high optical quality. Sudi 
a camera will be incapable nf high-speed 
w^ork, since the largest stop Ls not likely to 
be more then 7 and more prnbr^bJy/il. 


Mutcover, even inking into account the 
rapidity nf modem him. reasonably good light 
IS required for satisfactory rei^iiltEj. 

^lost box form ramcriiS arc equipped with 
?ome device for taking p^artraifs at a distance 
uf a few feet, either by the addition of a 
supplementary lerui or by an airangarucnt 
for pullLug out the Ions a iSttle wuy. 

As regards manipulalLon. the book ol 
irstnictions ptuvidcd with the camera should 
be carelully read, and it is as w^ell to devote 
some time to practising with an unloaded 
camera until the manipulations are mastered. 
The following pictorial mstructions with 
regard to loading the carnera, wnll make 



















Fig, 2, Afcer pulling out the winding knob to rel®as* cHft inner 
fnrriework, draw out the latter, as above 


Fig. 4. Breaking the seal, next unwind the first few inches of 
film* Inserting the pointed end In the illt In the empty spool* 
which Is placed in the ocher side of the framework (see picture 
abovfli 


Fig. fi. Close liack of camera, as above, making sure clip Is in 
position and winding knob is pro perl v engaged with spool 


device, as shown in picture above 


LOADING A BOX FILM CAHIRA. The box 
form camera for roll films Is probably the most 
popular type for the beginner to start with* and it 
certainly provides* within its somewhat narrO'W 
limitations, wonderful photographs for so simple a 
mechanism. The llluscrations in this page show the 
first thing the owner of one of these cameras has 
to learn : how to load it with a new roll of film 
A series by courtesy of * The AmOEeur Photographer' 



Fig. 3. The spool* with seal unbroken (above), is placed in the 
side from which the old spool has been removed 



Fig. 5. Replace framework In camera (above), engaging one 
end of the empty spool with the winder by pressing latter in 


Fig* 7* Wind 
up film (right) 
until number I 
appears in red 
window at back 
of camera* Cam¬ 
era Is now ready 
for first exposure 
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BOX CAMERA 



Fig. 8. For a cJme exposure, no matter 
how bneff the camera must be rested 
on a firm support 


that plain 
even to those 
who have 
never handled 
a camera 
before. The 
essentia) 
point is to see 
that after the 
end of the 
paper support 
is passed 
through the 
slit of the 
empty reel, 
it d r a w s 
straight, 
Otherwise the 
film will jam. 
Time Exposures. Time exposures are ol 
much greater importance to the owner of a 
box camera, because they allow him to go 
on making pictures when the light is really 
only strong enough for snapshots with a 
faster lens than his. The fastest time eX' 
posure which can be made by just ticking- 
ov^er “ the shutter is about six times as long 
as an “ instantaneous ” one, and so produces 
many a fully exposed film in the kind of light 
when a snap would be out of the question. 

It is quite 
easy to make a 
time exposure. 
The one essen¬ 
tial is to have 
a firm place to 
rest the camera 
on. Pressure 
with a finger 
and thumb, as 
in Fig. 8, is 
then quite 
enough to pre¬ 
vent the chance 
of shaking the 
camera. 

Each camera 
has its own 
special device 
which must be 
first brought 
into play to 

In Che Brownie camera the enable OnC tO 

ihuuer is »c to by movlnj oivp time eX- 

the lever to T " give a time ex 



posure. The 
Brownie, “ 
illustrated 
in Fig. g, 
has a little 
lever to be 
slid from 
the lower 
notch in the 
slot to the 
upper one 
marked 
Then press¬ 
ing the ex¬ 
posing lever 
opens the 
shutter. The 
shutter will 



Fif. 10. In the Box Tensor the citch 
shown is pylled out for time exposures 



Stay open 
until the ex¬ 
posing lever is 
moved back 
again to where 
it was. These 
two m o V e- 
ments can be 
combined in 
one swift to- 
and-fro action 
for outdoor 
pictures: svhde 
for indoor 
subjects a 
longer inter¬ 
val should 
elapse before 
closing the 
shutter. 

In the Ten- 
gor camera of 
Fig, 10 the 
shutter is prepared for time exposures by 
pulling out the catch marked * T/' The 
exposuig action is also different: the exposing 
lever is pressed over to open the shutter, which 
will then close by itself as soon as the pressure 
IS released. So that for all time exposures, 
except the briefest, the exposing lever 
must be held down by a finger. This lever 
is provided with a safety-catch to prevent 
the exposing lever from being accidentally 
pressed, but this catch should not be used to 
keep the shutter open for time exposures. 


Fl^. U . The levef cn the from pan^l li 
used to set the abutter of this Ensign 
camen to *' Timie *' 





BOX CAMERA 


Before attempting to make a time ex¬ 
posure with the Ensign box camera, shown 
in Fig, II, set the lever on the front panel, 
which is clearly marked for this adjustment. 
In this camera, also, the closing of the 
shutter occurs automatically. 

But it should be the universal rule to put 


the shutter adjustment back to Instan¬ 
taneous as soon as one has finished taking 
time exposures. 

For the use of newcomers to photography 
we append a list of some of the most popular 
box cameras giving partkuiars of the size of 
picture obtainable with each. 


BOX FILM CAMERAS OF POPULAR TYPES 




AGFA BOX 41 
For Pictur*! 
l^xlt in. 

Box camera 
fitted with sill' 
gle lens in T. 
and I. shutter, 

View-h nders 
for up right 
and horizontal 
pictures. 

Dimens io ns 
4X3 iX 2iin.: 
weight 11J oz. 

Price los. 6d* 

Messrs. Agfa Box 4 1 

Photo, Ltd. 

the certo double-box 

For picture* 1|X3± in. and 4.Sx6 cm. 

This camera makes either S ex¬ 
posures size 3IX2J or 16 half-size 
pictures on a standard film. The 
mask for the smaller size can tre 
brought into operation at any 
moment 
from the 
outside of 
the camera 
by turning 
a knob. It 
13 coi-ered 
with finely 
grained 
leather 
and is 
equi p p ed 
with a 
Certoma t 

Certo Doubte-Box doublet 
lens \vork- 

ing at /rt. Additional stops, /i6 
and /iz, are fitted and there is a 
built-in supplementary lens for 
taking close-up pictures over the 
range 5 to 9 feet. The shutter 
gives Instantaneous exposures, 
and also short or long Time 
exposures. The camera has two 
large brilliant view-finders, and is 
equipped with two tripod bushes, 
and a stout carrying handle. 
Dimensions, 5-i/ioth x 4-1/ioth 
X2-9/roths in. Price £1 zs. 6d. 
.Retina, Ltd. 

THE CORONET **80Y” BOX 
C AH ERA 

For picturas 31 In- 
Box camera, fitted 4j4u, /14 
single lens in ever set snapshot 
shutier. Two ground-glass finders. 
Dimensions, 4 j X 4 X 3 in : weight, 
14 oz. Price 3s. I id- Coronet 
Camera Co. 


THE CORONET 010 
BOX CAMERA 
For pictures in. 

Box camera, fitted 
4-in. Meniscus lens, 
working at/r 4. Time 
and instantaneous 
shutter. Extra large 
brilliant finders. Di¬ 
mensions, 44x4X3! 
in.: w'eight, 18 oz. 
Price 3s. 6d. Coronet 
Camera Co. 


Coronet 


020 Eox 


Coronet 
Every-Distance-S 

THE CORONET EVERY-DISTANCE- 
a BOX CAMERA 
For pictures 34x14 In. 

Box camera fitted 4-in. /14. 
Every - Distance lens, allowing 
close-ups or views to be taken 
vsithout additional attachments. 
Time and Instantaneous shutter. 
I^rge brilliant finders. Dimen- 


the coronet portrait box 

CAMERA 
Fur pictures 34x14 
Box camera, fitted 4-in. /14 
Meniscus lens in Time and Instan¬ 
taneous shutter. Portrait lens for 
close-ups to 3 feet incorporated. 
Has two large brilliant finders. 
Dimensions, 4! X4 X 5 : weight, 

13} oz. Price 7s. 6d. Coronet 
Camera Co. 


Ccronec 


CoroiTCC 


Portrait Box 


sion.s, 44X4X3 in. : weight, 
21 oz. Price Ss. 6d. Coronet 
Camera Co. 

THE CORONET EVERY-OIS- 

TANCE-1« BOX CAMERA 
For picture* 34 X 14 lu. or 4.5 x ^ cm. 

Thi^ camera, which makes 
either 0 exposures 3j-xz! in. 
or 16 half-size exposures on a 
3 !xz! spool, has a built-in 
colour filter which is brought 
into operation by pulling out 
a slide. It is fitted with a one- 
wav Time and Instantaneous 




BOX CAMERA 






shutter, and has an 
Every - Distance 
lens ’i^ orking: at /i i. 

Fitted with two 
large hrilliant view^ 
finders and pro¬ 
vided with a leather 
carrying handle it 
costs los. 6d. Di¬ 
mensions, 4^ X 3- 
9/iothsx a-^/ioths 
in. ; weight, 21^ Oi£. 

Prico lOS. 6d. Cor- Cproflet Every-Oistance-lfi' 

onet Camera Co* 


THE BABY BHOWNIE 
For pictures 6.5 X 4 cm* 

This camera, the body 
of which is of moulded 
material in a modern de¬ 
sign, is fitted with a single 
lens in a snapshot shutter, 
and gives pictures sharp at 
all distances ^eater than 
5 feet. The view-finder is 
of the metal-frame 
folding do\'vm into a recess 
on the top of the camera. 
Price 3S. Kodak* Ltd* 


THE ENSIGN E *10 BOX CAMERA 
Fpr picturei 3 ^x 2 ^ in. or 4 . 5 x 6 cm* 

This camera makes S exposures 
size 3iX2j* or by fitting a mask 
into position 
can be adapted 
for i6 half-size 
exposures on 
the same film* 

A noteworthy 
point is that 
when out of 
use the film- 
mask is housed 
within the 
camera* The 
lens is the En¬ 
sign All-Dis¬ 
tance. and 
takes pictures 
at any distance Eniisfi E .20 

from 6 feet up¬ 
wards \\ithout using a portrait 
attachment. The shutter gives 
Time or Instantaneous exposures* 
and the release is coupled to the 
winding knob so that a second 
exposure cannot be made until 
the film has been wound on. The 
camera has two brilliant vie’w- 
finders and a leather carrying- 
handle, and is finisherl in black 
ripple enamel* Dimensions, 4f 
X 4i X 3 in. ^ w^eight, 23 oz. 
Price 8s. 6d. Ensign, Ltd. 


ENSIGN ALL-DISTANCE-10 No. 1 
For pictures li ■ 31 in. 

Box camera, fitted 4-in. fit 
All-Distance lens, focussing from 
3 feet toin fin- 
ity', mounted 
in Time and 
Ins tantane- 
ous shutter 
which oper¬ 
ates one way 
only and has 
the lever pro¬ 
tected from 
ijiadver tent 
release. Two 
brilliant find¬ 
ers and wire 
frame direct- 
vision finder 
with disappearing back and front 
sights. A yellow filter has been 
built into the body of the camera 
for use when desired. Dimen¬ 
sions, 4I X 4 1 X 3 in,: weight. 
23 oz. Price 15s, Ensign, Ltd* 


Erksl^n All-Cistance-lO Np. 2 


SlX -20 BROWNIE iUNlOR (Super 
Hoden 

Specification as Six-ao Brownie 
J unior, except that brilliant finders 
are fitted, and the finish of the 
camera is superior* Weight, 16 oz* 
Price I2S, fid* Kodak, Ltd. 


THE SIX -10 PORTRAIT BROWNIE 
For pictures 31 v It Irr. 

A box-form camera 
fitted with single lens 
and Time 
and Instan- 
t a u e o u S 
shutter. A 
portrait at- 
tachmenl 
which can be 
brought into 
action by 
p u 111 ng a 
slide built 
into the 
camera* Two 
large bril¬ 
liant finders are fitted. 

^d the camera takes 
the 6-zo spool. Dimen¬ 
sions, 4 X 4 X 3 in.: 
weight. iS oz. IMce 
rjs. fid* Kodak, Ltd. 


s X 


Slx-^ Portrait Brownlfl 
(Kodatt, Ltd.) 


20 Brownie Jiinior 
(Kodak, Ltd.) 

the dia¬ 
phragm is 
m o vjc d b e - 
neath which¬ 
ever class is 
chosen. The 
front of the 
camera is 
finished i n 
b r i I I i a n t 
stainless 
metal with 
black enam¬ 
elled striped 
design. Two 
large brilliant 


Instanta- 
neous shat¬ 
ter. It has 
two ground- 
glass view¬ 
finders, and 
takes 6-20 
film. Dimen- 
s i o ns, 41 
X 4 iX 3 
weight, 12 oz* 
Price 5S. fid. 
Kodak, Ltd. 


The Popular Brownie 
(Kodak* Ltd ' 


SlX -20 BROWNIE JUNIOR 
For pictures 3 lX It In* 

A box camera* fitted with single 
lens and Time and Instantaneous 
shutter. All-metal body wfith 
hinged back* Two ground-glass 
finders. Takes 6-20 spool. Dimen¬ 
sions, 4iX4X3 l weight, 14 
oz. Price 8s. fid* Kodak, Ltd. 


StX -20 
BROWNIE 
For picturei 
31 x 21 in* 

Fit ted 
with Kodak 
len.ses work¬ 
ing at /i I 
and a shutter 
forSnapshots 
and Time ex¬ 
posures* To 
facilitate the 
use of lens 
stops the lens mount hears the 
indications "Landscapes,' 
"Groups" and " Portraits." and 
the lever which opens and closes 


IQl 



BOX CAMERA—BROMIDE AND BROMINE 



Br4#nic |lC 4 d 4 ^, 


rini^cjlE fsuctl Jiiid <tlr :!4nii«ra 

tu 1 lin lj- la spttCtl. TllC Iron! im 
finkifhccl in bnlbant tit-ilnliHW mrtal 
•A'ith cd^mrUcd ytri|io, .nul 

tlic priue is Kodalt. Ltd- 

reass ikon k*ht box tencor 

for (JtfTHf« d 1 Em. 

Thin ma l d riitpiijiunari 

i>n Liir co-diitary fi-expcHkirc ajHWkl 

V-P. »zcTtli»i It ts fillixl with 
■t Frantir kflJ vnirkio^ itt /ri, 
nad ^ivi^ <^lLirp plctUKH of hII 
objKki not Irss Oinsi iv f«t tfom 
Ike- cAJi^iLra. nie *hutiiT 
TiTiar UTi'l f iiAtLintaiii!^U9l 
sutMf and has n st*.krt frar wir^ 
And ibcrt Ua uicty TOlck 
provcntiEiy it fronQ liwa;; rdciucd 


□ amttintLonaUy. iiipoct 

bushcar lElri fitted. The la oE 

the direct-vi^nni Tivire-framfit type, 
iktirj thtt camera, wEncIi Tneu^urtfs 
only ^ in., 

bd. ^Clti Skr.JPl, l^til 

ZEISS IKON flOK TGWGOit Ha. H 

Fur-pFtHJF« d ^ ^ rm. 

Tiii^ cimeta iruiEic^? 
iiifisi Oil u. 3ii A -S' i tLlffl. E til ipeci^:- 
cAti^ clwelv tJiAt of Lliff 

l^bv flijs T-fin- 
i^or/but thiTs bi 
built Snto it a 
fuppi urtteOtai-v’ 
len^ iOL'usamit 
nvrr .i ranj^e J tO 
lO tret. With 
tHL^ lena out oE 

uiHT uliji^tE at 
feet or ijvcr 
kum ilLff camcm 
lire ‘tbnip Ad- 
iiirttaUle^copi^Hrc 
lirtud to cHt^ 
model. hi^jnft 
.i\-tdlAhle ms welt 
bis / E i . A hafely 
catch prev-i-atj'^ 

Ijuintentmnal R‘lefii>e tu 

The Irarae fimliT sa 
leptacocJ by hrilliatit 

liijiJftriL Tho camera. cMvcrwl «itb 

rfCBl KJaJtiaH! IcAtiiciet Eli. willi, 

leather hwidle. 3: as. 

|>i.uirtisLanfw Jj X ii in. 


ZEISS IKON &OK TeNSQIl 


[fox-Curm a-aiTLrra, fiital /ll 
F^ontar lerw Id Time and IthsIuh 
tajicoii's'sl'iu.Urr . SL’StI] j^afety catch 
and AOCkei ior wire releuHrf^ I jii.st- 

able ?.tia|>A. /tl. I'nj, /j;:- Hna 
two aupplenieUEaiy li^u^as huUt in 
b-jr portraltd and ^mp*. IHim-u 

19m. I^CC (i 3s /t.’s', r I knUj Llil. 


ZEISS IKON BOX TBHSDR 

Foi' f]4t4ir«« 4| . 32; In. 

Hxcispl lor size ,lhia ciiu^erj; 
IdcTitica] in ffprclEieation with the 
BiUxTeflgntNri The cost is 

i£eisi Ikou. Lul 



brilliancy (Irt Negatives and 
Prints), Brillianfry b? which most 

phntographtTii sLrixe after, hnt is ^^^tc[l 
confased witti mere contra.^. 

rf)f! kind of ncfjathc which proHucea n 
briliiatU print is not in iinelf of brilliam 
appo^ranne^ Ecyuiid bemi; free from fo^;. 
ns dtniuLcd by transpiirpnr udyes W'liCTe 
screened in tlits cumciap a negative shoiild 
^Idtim possess brilliantly clear sJiadow 
detail, nor should its denser part$ ex hi hit 
the least tendency tmvard.s o]3Licity. On 
the other hand, a negative wfsich consists 
enlirely of a rani'e of delicnlely rranspartitit 
jHUeys wilj only give a Lriiliaiit print with 
extreme care on conuasty paj>eT- 

If a photograph which hkis the greatest 
tllnsion nf hriUiiiUce be closely analysed, it 
will be seen that thE parts winch ate quite 
white or quite black are both very' few and 
very anall m area, AlmEwt ixivaiiabLy such 
results are ohtHined from subjecES which 
have no interise shadow.^ yet aid brilliantly 
lit. and the correctly expOSe^J negatives of 
which have been developed lo suit a priming 
jiuper of normal ^^radc 


Adventitious aids ro brilliance, such as 
abnormal tkvclopment of the negonvc or 
Lise of contrast paper, never produce tjnilt 
the name illusion, und should be resented for 
ircatment Oi dull ^uh-jects. Aci? a/ko Devehqi- 
ing: Exposure, Negative* Frinllng. 

BROMIDE and BROMINE. Bromide 
S a rnmjKuind of brouiine ^vitli other 
elemcius except chlorine, oxygen an<l 
huortn#. Silver bromide (AgRr) iseatremcly 
sensitive to light, and so is litrgeiv employed 
in the mannfactnre of photographic plates 
.'ind p.ipcrrs. 

The alkali hromide$, such as poto.wiuni 
hromidii and aniuionium bromide, are used 
in developing solutions us restrainers. 10 
prevent the too energetic action of the 
dnveJopcr upon die cxpoficd eniulsion. 

Bromine is a non-metallk element wliich 
IS not found in si fruti ataie ill nature, but 
combined magnesium, potassium or 

.sindium. It is nne of the two Liquid elements, 
the other being mercury. 

Bromine is extTaefed from 5 M 2 a water, and 
lilso fftjin certum salt deposits, such a$ those 
ai Stassfiirr in Southern Saxony. 
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BROMIDE PAPERS & THEIR CHARACTERISTICS 


Etfiltor 


F. J. Afl Of timer. Ht^n- F^.P*S. 

■ Thp Aiucitttr ' flfbd ' Phutagrami flf Ehe 



S« ffrjp PrOfnufe Prrrtlln? ^ Carbw PrQC*tt ; OfrveJDf^rni s ErtlflfjgMf 


T ief phntnj^raphic print is rhu achicvemcriT 
for which the cmiicr^. ten?, film. 
e??|>o^ire jjid ne^^ative arc inertly the 
mean.s of itiiLiinmerir. Tl Ls jieces^Try, liow- 
t% cr. if the cichiiivemCTU li^ to be [k^i feci, that 
rhc jTriiitiiiK ifiethotl employed should lie rap- 
ub!c of doing jinsuix- to the nti^er prooKse^ 
priceding it thiit register the intoge in the. 
I'll St pliKe, Hi err. is iio poinf in prudadiif; 

.1 perfect negative. 10 which I he skill of rh« 
[iifxkiTi opUcinn niul dieruist have been 
devoted, if thtr printing proccjis fails to 
inniler fiuahy all the qinditiOS thal Imvc 
been so painstakingly obfaincAL To do 
sn wuictd be analogous to th^ n«! of an 
imperfect wireless set to rccrivK a very 
elaborately prodticed brnadcait. 

or Hit the printing mcihoda iivtulable* 
at the piesent time, the une most vaiiod in 
ilScharaclenAticii, uiicl probably most capalilc 
of giviiijii; perfect results ui many cliiJcfcnE 
circumstance^, is the bromide process, 

fmrnerrfc Vcf/ety of Grmiss 

Recognising that phologruphic tiegalivL-i 
'made under a great vtiriety of conditions 
differ in tlitii deiisiU^, rontmsts and tnnal 
qiialkliJS. the makers ol bromide paiJci liave 
developed tikcii technique enormously in 
recent years, and now olTcr a product that 
is not only ns neat perfection as niechajiical 
means ciiii contriyo^ but is also protluted 
in such a diverrliy ol grade# that with it 
prarrirally utiy typr; of negative can be 
udcquEleiy translated into a hlick and 
white positive print without loss of quaJky. 

Biomide" is a development paper 
No image is visible after espotiurc. 1 his haji 
to be developed with table chEmicals- 
A specially selected, chemically pure pjtper 
LS used as a base, which is first uvsiled 
with a prepanttion of barium sulphate 
and then coatixl with a sensitive bromide 


ot silver gelatine viuuLslon. stmikir in aome 
re^pecr.s to that i3$etl fhr coating (slates and 
tihiis, but ccn-sidcfably slower. Its :iIow 
^pced permiti, ll 10 Tnanipulatcd with 
safety hi yellow or orange light- 

The characleiisttcs of broimilo papers 
are such ibat they offer coiTsidornble adx aii' 
lages to the (jlioLographer over evciy other 
printing process On (.standing is the inde¬ 
pendence nf day light in its use. Tlii:i tact 
has placed it on a (linnadc of popularir^r 
llniL the older duyligiu lirinting [^roo^^ 
failed to Touch, partirnlarly in thi& 
wlicrc daylight is such a variable quautitv. 

AcfvanicgGS md Quahtde* 

Artihrlal light, which ran be used in 
bramidc printing anti oiiinrging^ can be 
made a coiiulaut factor. bnL yven ihh would 
nut be sulHcient to ensure siiccrfLs if the 
prores.? did not include a nurubor of other 
ilttfinitc advantages^ iluicmg these wo may 
itiention simplicity in use, range of colours 
obtuliiablc. adaptability to ncgaiivesi of 
widely dificrcEit c|tioJjty and charaettrislica, 
ecemomy in u$e and, above Eilh fine qmiJiiy 
in the hnal print. 

It ia obtainable fnr tkv ^uateur in cut 
slieetS of the usual photographic sizes- 
art: supplied in black ^per envelo]>cs 
aJid securely wrapped against accidcnlaJ 
light- The packets are o^wned ld the dark¬ 
room, and the paper c.vposed in a printing 
frame under lLc negative for contact W'ork, 
or attached to an easel for use w-iiii an 
enlarger. The Lutlcr phase uf bromide 
printing is dealt with under Enlarging. 

llie great variety of gradEs referred to 
above ii. u notable asset to the user of 
bromide papers. These grade# have been 
^von vuTioiiS distinctive nuiiies. such ^as 
" Contmsty,’^'Nonnal," " Soft.'" etc., whicli 
uidicate that prints made on thorn wUJ give 
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respectively results that are very black and 
white and hard in contrast, prints with a fnU 
range of tone, or at the other end of the scale 
with very even and low tonal quality* 

These characteristics, however, are intended 
to be applied in compensating tonal differences 
in the negatives themselves. For instance, 
a very flat or thin and over-exposed negative 
can be made to render a print that will have 
a much steeper degree of contrast, and be 
much harsher in tone, by the use of a 

hard " or " contrasty paper, and again 
a hard-contrast negative will give a soft, full- 
toned print by the employment of a soft 
gradation paper, and so on ; in fact, the 
various grades of bromide paper obtainable 
can be chosen to suit practically any kind 
of negative, the " normal variety being so 
made to get the best results from what is 
regarded as a normal," good negative; 
one that has been correctly exposed and 
correctly developed* 

Surface Varieties 

In addition to these different grades, 
bromide papers are also produced in a great 
variety of " surfaces*" These range from 
glossy, mth a highly glazed surface, through 
semi-matt, or slightly glazed surface, matt, 
rough, to very rough textures* Each of these 
surfaces presents an opportunity to make 
the most of the pictures produced on it, 
according to the result required* Glossy 
prints, for instance, are made when the 
finest detail of the negative is required, 
particularly for press purposes or reproduc¬ 
tion work, whereas the rougher surfaces 
are best suited for exhibition or pictorial 
work on a large scale* 

One well-known maker lists no fewer than 
40 varieties of bromide paper, and another 
each of these with stilJ further differ¬ 
ences of surface textures, and of cream and 
white ^ paper base, and in single and double 
weight, so that every possible type of 
negative, both of amateur and professional 
production, is provided for* Of course, this 
does not take into account other varieties of 
printing processes akin to bromide, such as 
" Chlorobromide." “ Gaslight papers," etc., 
which are also development papers. These 
a/e dealt with separately elsewhere in this 
Encyclopedia. 

In most of the older textbooks on photo¬ 


graphy, when every process was stiff in the 
experimental stage and capable of further 
improvements at any moment, more space 
was always devoted to instructions on 
" How to make sensitive material," rather 
than on how to use it* Many workers of the 
old school made their own plates and papers 
and annotated the pages of their textbooks 
with the results of their own experiments. 

Today the case is very different. In the 
case of bromide paper the whole process of 
manufacture is in the hands of the commercial 
firms, who have specialized in the matter, 
and in their completely equipped labora¬ 
tories and factories trained chemists and 
emulsion makers concentrate on producing 
sensitive material as perfect as modem 
science can make it. Made in this way, in 
bulk, it can be sold at a price with which no 
amateur could hope to compete. 

Because he has not this knowledge, how¬ 
ever, he is no less capable of producing fine 
prints and successful pictures, but he is quite 
content to leave the manufacture of bromide 
paper to the commercial specialist. 

As a result, all that the modem photo¬ 
grapher has to do is to concentrate on the 
best methods of using the very perfect pro¬ 
ducts that he can buy ready for use. 

The Manufacturing Process 

At the same time it may be of interest to 
many readers to indicate briefly the formulae 
employed in making bromide paper, although 
to succeed with its manufacture very much 
greater detail would be required, and special 
appliances* The question of emulsion making 
generally is dealt with under Emulsion. 

A formula given by Dr. Eder is the 
following : 


Aminonium bromide.20 parts 

Gelatine *. *. .. * * .. 50-^0 parts 

Distilled water .. .* * . .. . . 400 parts 


.Allow the gelatine to soak in the water for 
12 hours, then dissolve at a temperature 
of 50-60° C., and add the bromide ; then in 
the dark-room add gradually, with constant 
and violent shaking, the lollowing solution 
heated to 50-60° C*: 


Silver nitrate *, . * , ,, ,, 30 parts 

Distilled water , * . * ,, ,, ., 400 parts 


Allow the solutions to stand from half to one 
hour, and then pour out into a flat dish to 
set. When thoroughly set break up into 
small pieces, and wash in the usual manner. 
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E, J, Wnil gives an allemaUve formula as 
typiral nf ihaL employed rommcrcially : 

PotiLKiii 111 tirnrrtitle . r . -41** 

Citric ncki . r ..... 

ripLktinia . . . . ^ ... ^ ni 4 - 

Uatcr.. .. .. .i^SoQGcm. 

Soak the ui ih^ solwtton ol ilni suits 

suitl nitrlL Ht ubonx 50^ T. ^J22”F.), then coni 
10 30* C. F.,) ajnfl add : 

SHver aitratc -- ■■ ju*> 

Wiier. . .. . . . * ■ ■ 3 . 7 J<> 

.\niIllJCkllfLi ■■ -■ -- *+ - 

i>Triperatiirc of 3Cs"C- {fiG'^1'.). As 

Hjow as mixed, pour inio^ 

CrtUtLtta .. .. .. ■■ J 3 ^> KIT'S 

V^utcr. .. -# ^ - ■» tf ’ *'*‘*'^ lucfllr 

Raifil? to 50 C. F,} and, .'«hhi as ihe 
gelatine has meltcrl, act- After washing, 
mrlt tn 40*^ ('.. (104° F.) arid add : 


. .. .. .. 4^1 ETT's- 

Water.. .. ., - - ■ ■ ccm. 

previously soolted and inelted. nica add ■ 

AkcilLul .. .. .. ^ ^ ^ 5frS cun. 

nirutmc s-iltsm, Tci% fiala. - .|a licm. 


The mtal bulk slioald be Ti.4fMtj^ms. 

In some coses u very ^all proportion of 
tcxlide is lilted, about 0‘5 to i"0 [w^r cent. The 
ijuantity of gclalitie naturally varies with the 
■^iirfare desired, whether glossy, half-matt, 
etvn III the above rontiula it i.s approxmmEely 
L : 15. For oblaJuing a real matt surface, 
various additions have been made, such as 
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tripoll, kie.selyulir (inftiSdml eartli) and rice 
starqlu In order to obtain halF-ritiitt 
faces, the .?vtarch should be boiled in water 
iintQ a tiuitspcirerit pa^e is foimed, cooled 
and added to iKe cnjulsfon botore filtering. 

The bromide pap^r is snare ptibic to care¬ 
less liGJidlin^^, and should be opened only in 
a yellow dark room lifibt. 

In this light it is diffiouit at first to decide 
which is the nciisilEve arid w“hich the in¬ 
sensitive side of the paper, uidess UiCy are of 
die glossy or very rou^b grades, when tlie 
dil^erence is at once apparent. Thu actisillvc 
aide, ho'ivevnr, is gcnendly IfidiCated by the 
edgei^ of the pu|>cj: curling inwards. If any 
duubt arises the onlreTne corner of a sheet 
«m be slightly tiioisteiicd with the finger or 
tip of the tongue, w'hen the gelatine side 
ascertained by itsidighl sticklcess. Touching 
rhe Rurfuee, paitictdarty wiili damp fmgers. 
aliould be avoided, as ibis may can^ marks. 

If tliu worker is itring hromidii paper in a 
large way it is cheaper lo purchase ilie 
iriaierta! in tolls, cutting otf thr? nccessaty 
amount asteqtdred. Thcjw; arc genet ally sold 
in lo-feet and ^5-feet rolls^ and in widtlis 
from 12 iiiehes to 40 inches wide. If smaller 
sizes are iisrri in rjuaniity it is obtainable In 
gross 1 k?xcs, but is usually wid in |,uekcEs 
Containing 12 sheets in the smaller and 
sheets iti the larger ^izes. 

THE BEST METHODS 


F. J. Mffrlimcr, 

Editor Qf * The Amatttif Ph^lOgtOp^cr* aird vpjidtjgfOJW of iht YfcJf ^ 

Thft miMC wKdelv U5Pd mtilioti of prod ucl rtf pboto^rn^s coday Is undoubitrily by msSflnj 
contart priPiti Of ftnlirgflments on bromfEti piper. Tihe pr«™ is a tympirtci^ly 
afia. but the praduCEioti of a jailriactory bromide print depindt, apace from rhe use 1 
^ykafale nejraEim upon xho proper Axpoxyre *nd development of the printing paper: 
and In the foirowlPig arcSeIc the mediod of procedure lx arefully expltlnnd 

See flJM Ccrrbna Pracesi; DereJopOT: Ctra4j|hr Pupec ; Enforgini^: Tatting 


M vki™ prints on bromide pajisci is a 
comparativdy easy pruCeSS and is 
probably the inust popular metlajd of 
producing' pliOIOgtaphs in nw today. The 
prints Tfiay bi? amateur snapt^liot^, made by 
contact nn glu:^y pap^T* or they niiiy bo big 
oxhibilion picltiTW nn rough paper, or, 
again, they may bo press prints made in the 
tush of model u joumaltsm, but the essentials 
are the same : tiiE! paper has hrst to be 
ex^LfOsed to ibe light passing through a 
negative for a definite time und devolojicd. 

It Ir then fixed, washed and drieth The wliolc 

to 5 


process orrqpies a matter of mitiuLes^ can be 
cundiietcd entirely in artificial light, and is 
complotel)’ under The control of the svorker 
To dtiscribe in detail the making of a 
contact print on bromide paper may prove 
ii#efu| to tho^ rcadcoa who hUherto have 
never attempted It, and wnll, in fact, outline 
the process also for the productiuri df bigger 
prints by enlorgeEuerit. 

i he chosen negative is placwt in a print iug 
h-ame of the comiCt sa^\ If it is a film 
negative ii piece of plain, clean glow should 
be put into the frame first to supj.>ort it. 
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This is dcjiit; in the dark rwm— 
hy yellow tiT or.iTtge light nnly, Tlie piicket 
of bnimide \m\ 3 Lr is upeiied, a piece taken 
out and pLi<ed with the -enwttivii side Lie 
ronlacf ^iih ihe film side of the nc^^ative* 
The back of the printing frame is replaced, 

and ihfh Tcmniiider of the puekcL ot p^iper 
is wrapped up apain to avoid arddental 
fogging. 

The exposiiic is then made by liolding the 
front of the frxTTie fnwords a bri{j;lit light for 
a eertnin numbel oC iieconds. 

Tht light can bo from any a\’-aibble source, 
Elerfric: light Ls Lhe best, as h can be readily 
swUclied on and of I a* required, but gas ui 
even ranrlle 1 igh t migh L, W'kli grcfl dv increased 
exposure, be used. It is necessary, liowevt^r, 
for t he pnnting hght to be eonslanl in pow er, 
ujid the hainc held or placofl at a dehiiLte 
distance from it, if a numbLt of prints art 
wauled «f the ^nic subject. 

Bas^c impoiTijnee of Exposure 

After e^tpesuTP anri bo hire duvclopnieut the 
[japer shows nu Visible It possesses, 

however, a ' latent " image in the same 
Tnaiinfj: as a plate or film; this latent image 
hi made visible b}" development. 

rhe character of iJic image lhaf is dfr^ 
veJoped depeitds nn the length ui c.^posnre 
given : die greater the c.icpOSiir^ the darker 
will be the image, and the toues uf the 
negative are traiisuiitted inversely to the 
prill I. TTie darkest parts of die negative 
retard the progress of light, and in those 
|iarta die print remains white, or nearly so. 
'rbe clearest parts of the iicgulive Cdlow the 
light to pass, and these become ihe darkest 
ill the print. 

The faclon^ that influence rhe protlucrion 
of the print are : [t] the colour und opacity 
of the negative; (2) ihe speed and character 
tif Ihe bioniid^ paper; <3) the f^trciigth of die 
printing light: (4) distance of the light 
from the negaUve and print: [ 5 ) the tune of 
Eixposure ; ( 6 ) the time of development. 

ITie enJour utid opaCtiy nf the negative in 
particular wdl not only have u bearing on 
the e^pq5iirc, but its contrast quality will 
ulTecl the rcsulU A ne^tive devcluped widi 
pyro* tor in^stance^ 01 Meritol, may have a 
distlnudy yellow or brown tinge. In all 
other respects it may be perlect, but the 
coloLu will act as a ref.^rrhng donent in 


brfimitle printing. Tlit: umtiiiitt of this can 
be ascertaiiicd only by trial. The 
spp]ie.=i to rhe general opacity ol iLi: iie^aLive, 
ft very fully ejiposed and well developed it 
will be miich denser di.in if it has bitun ujidui- 
exposed uiid uiidtr-dcveiopcd. and the pfini 
will require a longer exposure, 

Ad/us coble Fecrors 
All thu other fsiirtots aru mure or less under 
control and crni 1 ^ adjusted to suit the 
negative. Tliu printing ilislancc, fiir loifitadCt:, 
sliould be reflated by the opacity of the 
negative. A x-ery^ dense negative should be 
printed at comptuatively dose range to the 
light, say iz inches, w^hile 3 " thin " negntlvi' 
may be exposed with udvuntai^e at three feet 
disiniico from tlie snme light. To allow 
sulhclenl Linie fur maiuijubiliou^ tJie e.xpOstlte 
time should he noi less tIieui 10 soconrls, 
while u sUggcE^ted normal time is a mlmiti:. 
This tan be amvod at by trial and ad justing 
the distance accordingly- The speed of the 
p^pot varies in dlhereni makei^. but the 
iMfglnner Is advised tn stick in one rn:ikc 
imtU he is familiar with its pecuIiarUits. 

While the great varieties nf clifierent 
gradcb of bromide papers avaUabte jicjniit 
the production of good prints from almost 
any kind of negative, there U no dnubt that 
the best results uro obLulncd witli tliC 
" normal " paper, printed from a well- 
pxjxwnd and correctly dt:vekj|Hid iiegative. 
if with such a negative the brennde paper is 
given what h foiinri tn be the correct exposure 
the print cim be develu|K.-d out fully. 

Exposure Fescs 

To secure the correct exposure the simplest 
and moHl economltad method is by means of 
test strips- A LCst strip is a piece of die ¥iame 
paper exposed in Fw^crions tor different limes 
and then developed. One iif the AEx^tions w^ill 
show the best result, and this indtcaies the 
Gurrect time to give the entire print. 'ITie 
rnetbod applies to both coutuci: priming 
and enlarging^ 

It is mure ccuuuuucal m Lhe long run,when 
starting 10 use a new packet of twelve sheets 
of hi'oullde pa|>L!r,to cut up one of these sheets 
tnio eleven strips. Tills will allow one lest 
piece for each of the remaining ^eets. 

The cxpusuieii: fur the lest EUripH to be 
effective shoulLt be in geomctriCitJ prugi Lssion, 


bromide printing 


Hiich as 4 . sf. Jrccorids. tlisil «icb 

La doLiWl^ the prtccdifl^ otii^ 
Aflti Cbc strip ifv placed in t\m printing 
fram<j undut the negativt' lo include, 
say. liic niidrJb part of the subject, it 
is entirely exposed for the hisl of the 
scLLled limes, say four seconds 
A<)tmTter[jf ihepaparis thtrii quickly 
co^'ercd with a piece of black card^ 
and when eight irfconds havu elapsed 
auDihci quarter is covered. Then after 
ih seconds have passed fhe iliird 
sectii>n in covered and finally a iota] 
of 32 seconds is given. The. series can, 
of course* be extended much more than 
this if necessary'* and other factors, say 
of 3 or 5 seconds in Eenmulrical pro* 




in-e^mn. cun be given. The result will 
define the soctfoa that will >five the Ix^t 
rxposurE tune tor the whole print. 

The same method is iiftHl in ascenaiiniig 
the correcl cxpC^ire when making ciiJarge- 
nit!nia on broTiiidk: paper. In this case tht: 
ini aye is prci jected on to lliC strip, wdiich is 
pinnod ou the enlarging easel, and is 
siep by step with the piece of opaque cord 
for a siiiiilEU senes oi process!ve exposures- 
To (Hike sure that the right tinie lor ihe 
enure picture is found the strip should 
always be adju-^ted aO thai it Includes a pail 
01 [he ima^ ol aver^ts density. 

When the correct lime h 05 been ascertained 
by the test strip the exposure of the complete 
priiu ran be made, and this will in US turn 
serve os a hinhci guide for exposures wuh 
flthpr ne|[^rivcs of similar <'oloiir and JetisUv^- 


eftOMlDE PAUNTm^ TtST, Th^ ^ « «« 

Ltrin (i* fiirr w^rt^nHijE iKb Lorr^fll •xpcMuf# 

|| wMirliinv^ it\ iWi (UIIH l litr* thm ImfiIw™ ItU 

mumaiwi iQt wbcU r^rinii, Ui <rtli4r (HSRlnn* b=l»ij 
MvflT uiHKiTtf«l Ort 1-h a ttiK 

Eihi w9ii>nA I«a In uRv«r brptol 


An additional help to fho production of 
the bf^t result is to make use Of the rnctliixl 
of time devdnpmciU/' The ex^xiistd strip 

wlicn plami in the devebj^er i& carefully 
wntirhcd. and ihe exact time nawl that the 
lli'&t trace of thtf ima^e takfis to apfjcar. This 
time is wiultiplied by a figure knaWiTi sis the 
Watkins factor (whicJi v-arics with llic 
devebper, but is usually supplied by the 
tnakers). and tlie result gives the total tinic 
of devebjjiiicnt. Ihe test Strip should not 
be taken from the dcveloiwr before ibis time 
has elapsed. If it turns loo- dark in evert 
seetioit too mucti esip^ute has been given, 
and another lest strip giving shorter ex 
posures must Iw tried. If at the end of the 
calculated time no sertion of the «trii 5 is 
sntficiently dark, too little cxposiirti was given. 

IXi not try 10 examine test strips by the 
dark-room light, but fix ihetii Iot a couple 
of tniiiuies and uxaiiiine them fit a hriglii 
light: and always remembet that the futished 
print will look a shade lighter than the wet 
lest strip- Never gue^^ exposfures Test 
stnits take only a tew minutes, and tost Ittth 
compared with spoiled prints. Having bumi 
the correct time the priul itself w expOsevl. 
and must be given the same period of 
development that was givtni lo the teat atrip 
By using this metliod allowance is auto¬ 
matically made for all the variable conditions. 
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If the 

inxagc uf tlic bromide 
print wp^<^ irans- 
ferrixl hum Us p 3 ijx:r 
support to a sbe^t 
of |r|ajLn and ex- 
aminetl by trans- 
mitted If^ht in rbp 
iamc way as a 
negattvt^ it \^Tnild 
U- sL-on tu be very 
thin and attentiatrd. 



T€ST STWP FOR ENLAR^INO. 

Ai h «?4pUitit4 m iSf twtt h ih* 
prirviQui pii«, It H r^^nUrir tHT i 
iTrip EE rijR^nni asinijm fu IParl 
jiilifflinx. Bn fa ram Id* 

^CHCr. On ht ih* prlni In Oi* 

L^a» Tth* frflfh l-nfr In 

efai Ettt icrip) 

FSa-p^ navJ4 CfrurTRci 

inclnding t em pe ra t urt-j 
Kriide of paper, variations 
in compm-mdin^ i he de- 
vdupcf , and exhaustion ol 
tlevoloper. T n connexinn 
with rills Iasi poin^ iL can- 
no: be too stTongly empha- 
:?i7.ed that the best rasulls 

can be nbraitied only by 
using fresh developer for 
ev^r^' pnnt, 

Wliilc the foregoing sug¬ 
gestions for asrertn ini ng thEcomret exposures 
have been given more particoTariy in regarKl 
to eon tact printing, tlie same general prin¬ 
ciples ^pply the making of bromide 
cjilurgcmcrits. The actual procedure Ui 
making enljirgeinenta, liowevcr^ is donEt 
with under the heading of Rnhrging/“ 
the present article being concerned more 
with the exposure and developmanr nf the 
bromide paper. 

The general principles that apply to the 
development of bromide paper arc similai 
in many re^^pccts to the deveiopment of 
negatives on espexsed plates or hlmR. In 
each ea$e the eimilflinn is of silver brotnide 
hut whereas in the case of the film nr plate 
it is of considershte ^pecd. bromide paper 

cfnnparatively alow. The coating of the 
emulsion on the paper is alno much tlunuer, 
and w'hereas the dtinsity ullage of a negative 
IS iurdged by transmitletl light, in bromide 
prints it la judged by fcdected light. 


with practically no density at alL In the 
same w'ay. if the film of a fully exposed 
and developed negnrive wre transferred to 
a paper backing and cxuilijncd in the same 
way as a bromide print it would be appar¬ 
ently black all over. Apart from this 
dilTcrcni'c in its basic form the dcvdopinciu 
of a bromide print proceeds riTntlarly to that 
uf a ucgaiive, 

ITie factors which mfluence devdopmeni 
are I {!) the correctness of the exposure: 
iz} the composition and strength of the 
developer : (3) the tcmiMrmtiire of the de¬ 
veloper I and [4) The paper employed. 

A number of dcvelnpers are axuilable tor 
making bromide prims : the most important 
pmni is that they inuHi be non-staining in 
ebamclcr. 11 is for this reason that, unless 
for a special purpose, developers finch as 
pyru, w'hich are laiiiiieiitly suitable for 
negatives, ate not advisable for paper prints. 
AS they fend to stain the paper base. 
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The formulae that folimvs aie spccia^y 
adapted for the profiuctioB of good IjroniiJe 
prints, giving a full blacf; Atid wliite type of 
jmagi!! but as a general ride llie best adince 
tu be given, if a wotker is compounding his 
own clevidoper, is to foltnw implicitly tbo 
formulae advooatod by the makers of the 
paper. Thtasc lomulac are always inclndcd 
with cacb packet nf paper that is sold. 

The qiieatiuii of temi>firatuie of the 
duvetaper for bromide priats is otte tliai is 
worthy of more Lonsideration than it usually 
receives. It will be found in particular that 
a developer rrmtaiiiing hydroquinuriu. when 
usefl in cold vv^^kthfir nt: al IL 
Lliat \i^ been allowed to \ 3 X\. below 5 ^^ l\ 
prodneeji aji cntitely (UffercjiiL chsificter of 
hiuigc from thai^ given by a similar dovebper 
at a of I'-r a^nniing 

Lhat ill both cases tbe ^lotion has Utsi 
freshly mado up. rtiio«jn fur this is 

that hydroqtiinofiF in nuy photographiL: 
developing solution becomes practiesiUy lH^rt 
at a low LcmperatiiTf^, and the develop4?r of 
which it forms a part b ordy partially doing 
ifs wnrk. This cjuestioTi of tiMiTpeTiiiturc docs 
nul apply so flefmitcly lo Amidol, which 
ran He iiHcd tiucc^fnhy at lempeniTnre^ 
whete Ihe M solution would give a very 
poor [jcrf on nance. 

Ami<hi md M Q- 

Aniidu]. however, has two diwdvanlages 
that work agaiuiit it& universal use by the 
.unalciii, although it probably gi™ ibe 
tinesi blnrk tonus of any dovclo|>ei . One 
m that iL Las to be freshly made for each 
batch of prints developed, as ii will not keep 
w^ell for mure than a day or two hi Mlntinii, 
;uld secondly, its fraiueiil use has a LlisaiSlroini 
effect on the sldii anti fingar-nails of ihe 
ojitratur who dnhhlc^ iu the solntiuii. It 
produces a huavy broivn stam,, which is 
cxtrimidy dilheuk to remove. 

lleiol-h3'drtK:|uiiiotic developer (generally 
referretl Lo the contrary^ r.^ri bt 

made up either In tw^o wlutlonjs or a$ 0 
^single sciLutiun developer, and it kepi in 
fully stopf^fed boitlcs will retain its devdop 
ing qnahtiKn for months, if not for year»: 
it can be Uitfd two or three times in siicctaaiion. 
although this not ^idvocatcd, md iT 
L> nDQ^titaitiiji^. prints ublained with a 
properly brihnred M.Q. developer can be 


made to give good rich black tons that are 
practically equal lo tho^ obtained with 
Amidol. 

AtaHKT-^^ViJrwitf iflone 

\tc:t£:il .X T- ■- 

Hydro*]siincHift .. X. * + - = -' 7 ° 

Sodium suipbitt? {cf .. .^. .. i- dnidims 

(orsodium■ulpbitcBiihydtimJi'y ^ ^ 6 drachms 

Sodincf LTirlitinste (cfyst.) .. r 3 nr-iohmi 

(dr JodEum cnrboijQlrf n»hydr*tiftj 
i ti iier emt. mLa. potiaaum hnutiidp Oa minimal 

Water to.. 

For usQ, dilute with an equal quantity of 
water. 

Thu Watkins factor for this \LQ. developer 
for use with all bromide papers is 5. 

An average bromide paptir duveloJX^d wdth 
Ihis devetoiifT at 6 ^ 5 “ F, will exhibit a 
first appuarajice of the image in fruiii 25 to 
Jo seconds, so that Juvclopment wilt be 
complete in from 2 10 2 4 Tninutca. The 
colour of Uie image yielded bi a good neutml 
black. 

Araj^f Devefoper 

AifijJcil - - V.. f ^ 

Sodtum suJpliitL- -- .. t vi 

s<Piiiiim mitpllite «ihyUryi3>> . t **; . 

10 pLT cent sotii. fKaLisuLatn brciahh' aiitnnis 
Water Id .. . 



A# 40 THen fOMM OP ITIIIP TEST. A imH Ptti* ■of 
l^dhqr Ip KA fwO, ltd*- BH-bnjPr'di. CfcCPi l-lfK- kt 

ti'*ll * aiHtPtm fcui OP pruaiDllf irdmiJut dwtaiL 

Thb iawitM a di*rui far portnUl ifld Oih»r laliiKEw tuvHiE 
unrClaltr Jmpdr»iit AmWt 
PiW 3 , Dovirf ChMfel 
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For use without dilution. This dev'eloper 
must be freshly made* 

The Watkins factor with this developer 
for use with all bromide paper is lo* 

An average bromide paper developed 
with this developer at F. %vill exhibit a 
first appearance of the image in from 12 to 
X5 seconds» so that development will he 
completed in from 2 to 2| minutes* 

Other developers such as Azol, Rodin ah 
Rytol, Certinah and various ready-made 
developers supplied by the makers, are also 
available for bromide prints* These are 
dealt with under " Developers/' 

Development of bromide prints is con- 
ducted in the dark-room by yellow light as 
the paper remains sensitive to w^hite light 
until fixed. The exposed paper is taken 
from the printing frame—or, if an enlarge¬ 
ment, from the enlarging apparatus—and 
laid face upwards in the developing dish. 

If the prints are small ones, say, up to 
and including whole-plate size, the developer 
may be poured straight on to the paper 
without first whetting it in water. For 
larger prints it is best to allow the print to 
soak for a minute in* clean water, sw’abbing 
over the surface with a tuft 
of cottonwooL The water is 
poured off and the print 
drained for a moment, and then 
the developer is ponred over in 
one sweep and not allowed to 
descend on one spot only. 

The preliminary wetting and 
swabbing is designed to pre¬ 
vent air bubbles forming on 
the surface, which, if occur¬ 
ring during development, will 
produce a number of small 
white spots in the print. With 
the large sizes it is a good plan 
also to swab the surface gently 
with a tuft of cottonwool as 
soon as the developer is 
applied, but with small prints, 
as a rule, this is not necessar>^ 
provided the quantity of de¬ 
veloper is not stinted and it is 
poured over the surface of the 
print quickly. 

The developer being poured 
on, the dish is rocked gently, 
so as to keep the liquid moving 


PRINTING 

over the surface of the print. If the exposure 
has been correct, the image wiU make its 
appearance in a few seconds, the actual 
time depending upon the strength of the 
developer and its temperature. Strong 
developer and high temperature speed up 
the process and vice versa. 

Over-exposure makes the image appear 
much quicker than it should do; with 
under-exposure the picture is very slow in 
appearing, and will lack strength. In these 
respects bromide paper behaves similarly 
to plates or films. 

It is useless, how^ever, to attempt to treat 
bromide paper in the same way as a negative ; 
as, for example, adding accelerator to the 
developer to coax out detail from an under¬ 
exposed print. Such procedure %vill only 
result in harsh, crude prints, possibly with 
stained high-lights. ‘The proper course is 
to make a second exposure, the duration of 
w^hich may be gauged with approximate 
accuracy by the appearance and behaviour f 
of the under-exposed print. On the other 
hand, over-exposure may to some extent be 
corrected, if it has not been unduly excessive, 
by diluting the developer with an equal 



BROMIDE FOR BROMOIL* phoco^raph of eld Lambecti Bridge which 

in tlm apposiLs u a brotnoil is seen above in ics orisiml brornide form. 
Note chac rcasonabte contr^u and a full range of tones in the bromide provide 
she best original for the bromoit 
Photo* F. /. Mortimer 
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WROKG IXPOSUREp TWO FORMS. Rromide papers, Nke places or films, produce a fairtt, slowly appearme image 
(as on left above} when under-ex posed« amd a quickly ippearin^, over-dark image (right) when over-exposed 

Photos. Dervid Chtir/es 


bulk of water and adding more bromide of 
potassium to the developer, but usually a 
print prodticed under such conditions %vill 
lack vigour and present a flat appearance 
and be of bad colour. If, however, it is 
kno^ATi before applying the developer that 
the print has received an excessive exposure, 
development with a dilute developer, re¬ 
strained with bromide of potassium, will, 
after prolonged development, produce a 
warm-toned print of fair quality. 

If the exp>osure is right, development will 
be complete in about two minutes. With 
good negatives and correct exposure, pro¬ 
vided the development is carried far enongh, 
there is little likelihood of over-develop¬ 
ment, as the action will stop almost entirely. 
This is known as “ developing to infinity," 

When the print is fully developed 
it is rinsed and placed straight into the 
fixing bath, or, if a number of prints are 
being made, a stop bath can be used. In 
this the de%^eloping action is stopped entirely, 
and the prints can soak until they can all 
be transferred to the fixing bath. This 


procedure also prevents contamination of 
the fingers with the hypo fixing bath—^which 
would be fatal if any of it reached the 
developer, and is a prolific source of stains 
when it occurs. The stop bath is com¬ 
pounded of half an ounce of acetic acid in 
25 ounces of water. 

The fixing bath for bromide prints consists 


of: 

H 3 rposulphite of soda.3 

Meta bisulphite of potassium ,. ,, i oz. 

Water ..20 ozs. 


It pays to use plenty of fixing solution, 
in a dish a good deal bigger than the prints, 
and to allow ample time for fixing. Up to 
half an hour will do no harm, and the 
prints should be well moved round and 
separated from time to time. To ensure 
complete fixation it is advisable to use two 
hypo baths. Not only does this enable a 
greater number of prints to be fixed without 
overcrowding, but also it permits of the 
completion of the fixing process in a fresher 
and stronger bath. The prints are fixed 
first in bath No, i, and after a quarter ol an 
hour are transferred to bath No, 2, 
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After fixing the prints are washed for 
half an hour in running water, or in a 
dozen changes of clean water, allowing the 
prints to remain for five minutes in each 
change. After washing the prints should be 
blotted with fluffless blotting paper and 
pinned up to dry. The edge of a wooden 
shelf is suitable for the purpose. Large 
prints may be suspended by clips from a 
line across a room. Drying can be hastened, 
if necessary, by soaking the prints in methy¬ 
lated spirit after leaving the last washing 
water. When dry they are straightened by 
passing under the edge of a flat ruler. 

Abrasion or stress marks which sometimes 
occur on the surface of the prints — especially 
seen in the whites — can be removed when 
the print is dry by rubbing with cotton¬ 
wool wetted with methylated spirit. These 
marks occur most frequently on glossy¬ 
surfaced bromide paper, particularly if the 
development has been forced. 

Brown Tones on Brom/des 


Brown or warm tones can be secured on 
bromide paper by development by greatly 
increasing the exposure and using a very 
dilute and highly restrained M,Q. developer, 
but the method is uncertain, Pyro-acetone 
has been recommended, and the following 
formula will produce brownish colours with 
normal exposure on many brands of paper: 

A 


Pyro - . . - «. - * - - * ■ - ■ 

Sodium sulphite .. ,, ** 130 gre. 

Sulphuric acid ., , - *. 3 minims 

Water,, ^ 


B 

Acetone.- — ^ ^ 

Water to make,.* - • ^ 

Use equal measures of A and B. The colour may 
be further modified by mcreasing the acetone. 

Another formula for brown tones on 
bromide paper by development is the 
following: 


Stock SofuEion 

Pyro , , - * * . ‘ ; 

Potassium metabisulphite 
Water to * - *. - - 

A 

Pyro stock solution 

Water to . 

B 


1 oz. 

I oz, 
IQ OZS. 

I oz. 
10 OZS. 


Sodium carbonate -. - * ,, , , i ok- 

Sodium sulphite ..* • ^ ozs. 

Water to , - - * - * ■ - * * *» 

C 

Potassium bromide ., *, , - - - J oz. 

Water to . .- ^ ^ 10 ozs. 


For normal development, take equal parts 


of A and B and five drop of C per ounce 
of mixed developer. This developer, with 
normal exposure, will give black tones free 
from stain t^ith the greatest ease. As the 
exposure is increased the developer must be 
proportionately diluted ^vith water and 
more bromide (C) added. The following 
table tvill be found useful: 


Exposure 

Developer 1 

Colou.r 

Time of 
develop¬ 
ment 

Nortual 

Normal 

Black 

I to 2 

mins. 

One and 
half normal 

4 ozs. normal 

Plus 20 minims (C) 
Plus 6 ozs, water 

Warm 

Black 

4 mins. 

Twice 

normal 

4 OZS- normal 

Plus 40 minims (C) 
Plus 10 ozs. water 

4 ozs. normal 

Plus 60 minims (C) 
Plus 20 ozs, water 

Sepia 

6 mins. 

Three times 
normal 

Warm 

Sepia 

10 mins. 

Four times 
normal 

4 ozs, normal 

Plus So minims (C) 
Plus 30 ozs. water 

Brown 

15 mins. 

Five times 
normal 

4 ozs. normal 

Plus too minims (C) 
Pkis 40 ozs. water 

Light 
Warm 
, Brown 

30 mim. 


In practice, the time of development and 
the tones vary a little according to the 
freshness of the solution and the temperature. 


Restoring Stti/e Paper 

Bromide paper that has been kept a long 
time and become stale will probably give 
very poor, flat and discoloured images if 
used in the ordinary way* Here is a method 
of restoring it which also applies to bromide 
paper that has been fogged by accidental 
exposure to light. Make up this bath : 

Potassium permauganate ., .. 5 grs. 

Sulphuric acid. ,, ,, 30 minims 

Water.. ... * ,, 50 ozs. 

The stale or fogged bromide paper is 
soaked in this solution for a minute. It is 
then transferred to : 


Sodium sulphite . ,. 20 grs. 

Water. ,, I oz. 


Leave for another minute, rinse and the 
paper is ready for use. It may be exposed at 
once in a wet condition, or can be dried 
(in the dark-room, of course). The speed of 
the original paper is decreased approximately 
one-half by this method. 

If an exposed sheet of bromide paper is 
rinsed in a very dilute solution of potassium 
bichromate, and then developed, the range 
of gradation is considerably lengthened 
and soft prints can be obtained from 
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A - NiCtH.llIT ' nUflT. Hl|hi^«r w^tK h Itwfi 4tp4<i4l>nt o« ikm ih*rt af\ imk^nc *hi h li 
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»t_ Whin tlwB fiCXDirt ar* tyraiani t fllJt tx^wturfl^ FaHowBd hf &}win d^mlB^mBoL 'wUI prvduCv a nlfaiiTl lKiI will iItb a dlT^CC 
pHm OA AfjrrTiM bnsjnl^* ftKrtr. jft wWeb cirtr* It t rmf# of Eon^i, wMeh tht daHiou kJn ihm nUd1« iwlaur, wlLhoutuir ■uiK«- 
Uvrt ^ nainau. wrk-tontd iu^]«cu «■ iab|«m svlth ikadawi *rt lox EnsLoiuif 

fVMW. F./. M»iipft*r 


" hard negatives, or a '' hard '' i>ap«r can 
be practrcaily converted into a. skjft '* one. 
ITw proocssp which Is called the Steny 
prfx:e^, after the name of its mventor, is 
particuUriy applicable to the making of 
enlargements trom very hard negatives. 

Tile fcllnwing lo per ctnt. suxk solu¬ 
tion of potasstum bichromate is made up 
as iuilnv^ ’ 

rVjtiiwivm biiJirOrnatfl i. * j . ^» t M. 

^atcr t4> make up .. .. «« 10 

Strong«ftt animorv^ ., *. -. r dr. 


Fifty to TOO miniras ol this elution is 

ad-dud to lo oiincee ol watur. 

When making a print or unbiigcmcnt from 
a veir>" harsh negative, the first thing is to 
ascertain the exposure which wiU bring ont 
Lilt dciail in the bigiic±jL Lights (neglecting 
a!( else) when developed in the usual manner. . 
Thun make a tMlute Milntion of tin: bichromate 
as above, the actual strength required lor 
any particular negative or grade nf paper 
bdng quickly learnt after a few trials, mud 
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thenceforth may be judged ^vithout triah 
Make the full exposure as above indicated, 
and immerse for three minutes in the 
diluted bichromate bath, preliminary rinsing 
with clean water being necessary only in 
large sires of paper to keep them flat. 
Wash for half a minute^ and then develop 
in the ordinary developer in the usual 
manner* It will now be found that, although 
development is somewhat slower than usual, 
the density is held back and the resultant 
print has a full range of tone values. An acid 
fixing bath should be used, as there is 
then less liability to staining. Should such 
stains arise, they may be removed by 
soaking in a saturated solution of alum, 
after thoroughly fixing and washing, 

Recapitu/ob'on end final Hints 

(x) A rapid bromide paper gives a softer, 
less contrasty print than a slow paper. 
For harsh negatives use a more rapid or 

soft " paper, or employ the Sterry 

method. For flat or thin negatives it is 
necessat}' to use a slow or contrasty 
grade of paper, 

(a) Very rough papers are not suitable for 
smaU prints. Use smooth, matt, velvet'' 
surface or glossy paper for these. The 
rougher surfaces are more adapted for big 
exhibition prints. Cream-base papers suit 
warm-toned subjects, and are not suitable 
for, say, snow scenes. 

(3) Prolonged exposure tends to reduce 
contrasts. Shortening the exposure, \dthin 
certain limits, or reducing the intensity of 
the printing light will accentuate the 
contrasts of the print. 

(4) For soft effects and “ high-key" 
pictures give a full exposure and use a 
dilute developer, but do not carry develop¬ 
ment too far. For bright, sparkling effects, 
reduce the exposure to the practical minimum 
and use a strong developer. 

(5) Stains or marks on the print may be 
due to a variety of causes, such as stale 
paper, hypo contamination in the developer, 
or dirty dishes or measures. The remedy 
here is obvious. Stains may also be caused 
by allowing developer to remain on the 
prints, and not turning the prints or keeping 
them completely submerged in the fixing 
bath. Stale or exhausted developer, especi¬ 
ally if the exposure has been under-estimated. 


will also tend to produce yellow stain. Clear- 
edged markings and circular marks may be 
due to uneven flow of the developer in the 
first place. The remedy is to wet the print 
thoroughly %vith %vater before applying the 
developer. The circular marks—large or 
small—may be due to air bubbles forming 
on the surface when developing. 

(6) Over-exposure is indicated by the 
print being flat, \vanting in contrast or sunken 
in. The whites even may not be pure, but 
show signs of reduced silver ; the image is 
also a dull grey and contains no rich blacks. 
The obvious remedy is to shorten the 
exposure, but the over-exposed print may 
also be improved by a process of intensifica¬ 
tion, followed by clearing to restore bright¬ 
ness to the high-lights, 

{7) An under-exposed bromide print is 
generally of extreme contrast, the shadows 
black and heavy, and the high-lights wanting 
in detail and showing bare patches of paper. 
Increasing the exposure is the only remedy, 
and an under-exposed print had better be 
throuTi away at once. 

(S) If the print is flat and wanting in 
contrast, and does not even show white 
paper under the pins or bands which hold 
it on to the easel, or round the edges that 
have been protected by a mask, the paper 
has probably been fogged by stray actinic 
hght. The room in which the prints are 
made, and the enlarging lantern, if such be 
used, should be examined for light leakage. 
Such a print may be improved by slightly 
reducing, washing, thoroughly converting 
the image into silver chloride and re¬ 
developing. 

(9) The same dish should not be used for 
developing and fixing, and on no account 
should hypo be allowed to contaminate the 
developer. Wash the hands frequently 
during developing, and dry on a clean 
toweh Keep all dishes clean after use. If 
the hypo solution is splasned on to the 
bromide paper, or transferred to it from the 
clothes of the worker at any stage before 
fixation, stains wiU result. Stains may also 
occur if prints are allowed to float face 
upwards in the fixing bath with parts ol 
their surfaces exposed to the air. The 
remedy is obvious, and ah prints during fixing 
and washing should be kept submerged and 
moved about at intervals. 
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BROMOIL: PIGMENT PROCESS EXPLAINED 

f. /, Mortimer J Hon. Rft.RS. 

Editor of ' The Amateur Photographer ' antf ' Photograms of the Year ' 

The bromoi/ process \s a highly artistic method that has beea much misused in photo* 
through inexpert handling or through ^ wrong idea of its use and purpose. 

The foliowing article, by a pioneer of the process, should do much to eradicate such errors 

and misconceptions 


T he desire for greater control of tones and 
detaiJs in a photograph invariably 
occurs at some period in the career of 
the amateur photographer who seriously sets 
out to make pictures. The pictorially minded 
worker strives to make the most of straiglit- 
fon^^ard methods of negative and print 
making that are available to him, and en¬ 
deavours to secure his efiects by careful 
selection of viewpoint, choice of time of 
day, correct exposure and developmentj and 
rmahy a suitable printing process. 

In spite of all these possibilities exploited 
to the full, he may yet produce a print that, 
though technically perfect and as nearly 
as possible a faithful record of the subject 
portrayed, is a failure as a picture. The 
subject itself may be imperfect, and the 
photograph may fail to possess those tonal 
values which make all the difference between 
a clean-cut snapshot and a result embod^^nng 
that subtle and satisfying thing known as 
pictorial “ quality.” 

^Grfect Control 

To achieve this there are various expedients 
available to the photographer, but none that 
provides so complete a method of control in 
the hnal print as the bromoil process. 

This process offers many advantages in 
addition to that just mentioned. It is 
founded on a bromide print as a working 
ase. This in the first place permits a great 
variety of contrast quality in the making. 

It can be conducted entirely by artificial 
^§ht, the prints can be made in any size by 
enlarging, and with a choice of many sur- 
aces. The bromoil itself can be made in 
^ny colour, and the final result is a product 
in oil pigment—as permanent and lasting as 
the paper base itself. 

foregoing it might be assumed 
at bromoil is the ideal process for picture 
making and should be universally employed. 


L'nfortunate!^’, like aO processes that are 
largely under the nianipuJative control of 
the indinduah it is not always used in the 
best manner, and unless it is directed by an 
artistic brain that knows exactly what is 
wanted, the result may l>e deplorable. A 
bad bromoil print is a verj^' poor thing indeed, 
and it is a mistaken idea that bromoil is a 
panacea for indifferent photography. 

Use Only the Best Bromides 

As mentioned above, the starting point 
for making a bromoil is the production of a 
bromide print. This should be a correctly 
exposed and fully developed print with a 
full range of tones from black to white. This, 
in turn, connotes a good negative, and while, 
in expert hands, a poor bromide made from 
an indifferent negative may yield a passable 
bromoil, to secure the best results the very 
best bromides should be employed. 

The process is briefly as follows : The 
bromide is bleached in a solution that pro¬ 
duces a tanning action in the gelatine in 
proportion to the depth of the silver image. 
The darkest parts of the picture, i.e, those 
containing most silver, are most strongly 
tanned — the half-tones in varjung degrees 
according to their strength and the highest 
lights of the picture are acted upon very 
slightly or not at all. 

1 he black and w’hite image is thus con¬ 
verted into a practically colourless image 
that is represented by different degrees of 
hardness in the gelatine coating. If the 
print is now soaked in plain water at about 
TS"" F., the gelatine will absorb the water and 
swell slightly in exact proportion to the 
amount of tanning it has received, and the 
picture will be visible in very low relief. 

If an oil pigment or greasy ink is applied 
to the surface of this prepared gelatine sur^ 
face, the parts that hold the most water will 
repel the pigment, while others that are 
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hardened and hold little water will " take ” it. 
The process is strictly proportional through 
shadows, half-tones and high-lights, so that 
if the application is skilfully done the entire 
picture can be built np in pigment and take 
the place of the original silver image. In so 
doing, however, as the pigment is applied 
with a special type of brush, the personal 
control of the worker comes into play, and 
the requisite strengthening of shadows, 
darkening of objectionable high-lights or 
lightening of half-tone passages, are carried 
out until the desired result—a perfect picture 
in oil pigment—has been produced. 

Use the Special Papers 

Although any good make of bromide paper 
may be used, and almost any surface may be 
pigmented, the bromoO worker—especially 
the beginner—is strongly recommended to 
use the special bromoil " papers that have 
been put on the market by different makers. 
These are bromide papers of fine quality, 
made with special emulsions rich in silver 
and gelatine, that react easily to the process 
and ensure good results so far as the pre¬ 
liminary stages are concerned. The final 
picture is always a matter for the individual. 

These bromoil papers are handled precisely 
as ordinary bromide papers. 

As the quality of the bromide print has a 
definite bearing on the resulting bromoil, 
the procedure referred to under Bromide 
Printing'' should be studied to arrive at 
correct exposure by means of trial strips, 
followed by full development, to get the 
strongest deposit* of silver in the shadows. 

While it has been stated that any bromide 
paper will serve as a base for the bromoil 
print, this statement must be modified to 
the extent of excluding some of those papers 
which are described as having a “ platino- 
matt'' surface. This is a very smooth 
surface paper, quite capable of producing 
bromide prints of fine quality ; but as the 
emulsion employed in the manufacture 
contains a certain proportion of starch or 
similar substance, it i« not ideal for the 
bromoil procedure. The papers for bromoil 
must be essentially gelatino-bromide, in 
addition to the special bromoil papers 
themselves. 

The ideal developer tor the production ot 
a good bromide print that is to be converted 


into a bromoil is amidol. The following is a 
reliable formula that can be employed: 


Sodium sulphite (cryst.) ,. . * i ot. 

Sodium sulphite (anhydrous) . ^ i ot. 

Potassium bromide (ro% soln.) ,. 20 minims 

Amidol .. „, ,, ,, 50 grs. 

Water to. ..20 ozs. 


These chemicals should be dissolved in 
the order given and a fresh solution made up 
for each batch of prints, as this developer 
does not keep for more than a day or two. 

The only other developer that is recom¬ 
mended for the production of a perfect 
print for bromoil is metol-hydroquinone, " 
although some of the one-solution concen¬ 
trated developers have been used successfully. 
In any case, the developer must be above 
suspicion of exercising any tanrung action, 
and it is for this reason that amidol is 
particularly suitable for the purpose. Pyro, 
for instance, would be entirely unsuitable 
because of its tanning tendencies. The 
following formula will work well, and it is 
possible that any M.Q, formula will be equally 
suitable, provided it is of the " low contrast " 
ty^. with a smaller proportion of hydro- 
quinone than usual: 


■^Vfetol.. .. .. ., .. . ^ ,, 20 grs. 

Sodium sulphite (anhydrous) ., 300 „ 
Hydroquinone ,, ,, ., ,, ,, 45 »» 

Sodium carbonate (anhydrous) ., 220 

Potassium bromide (10% solu.J ,. 30 minims 

Water to. _ .. 20 ozs. 


The ideal print for bromoil is one that 
when taken from the fixing bath and 
examined by transmitted light shows good 
detail throughout the entire range of tones, 
especially in the stronger shadows. 

Cure in fixing Essentiaf 
The fixing bath is a matter also worthy of 
careful attention in the production of the 
bromide print for bromoil. It should be 
of the non-acid variety, and without any 
hardening element included. The gelatine 
surface of the print is particularly susceptible 
to any ingredients in the developjer or fixer 
that may have an effect that is equivalent to 
tanning, and this plays an important part 
in the receptivity of the print later to the 
oil pigment. 

The fixing bath must, therefore, be a 
plain h]^o solution, in a proportion of 3 02s. 
to a pint of water, and fixing should be 
continued for 15 minutes, followed by 
thorough washing. The print can then be 
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fined in the nrdinary way nnd kcpl for 
iiubHeqTiffni bleaching, or thp. bleaching 
procejisi cun bo proccedaj ivith iiniuedhitoH'. 

Tho fomicr moLhocl has an advaoLaj^e 
in that ttie thin g^eLeLlinc film of the print 

Jess likdy to damaged if il ts aUtwRcl 
in t1r\r hrst, 

TJjt: blenchin(f and tanning' of the bromide 
print. prejMtaiory' (o its bein^f pj^ men tod, 
iiilrudures S^^cial faotnrH that to be 

observed carefnlly if ^ticecss lo hii erLsnred, 




Xuiiieroqs hiftachin^ builm hnvt been 

sii^pestcd. Tho bleacher c<in be iiiade up 
eilher in one or two jiulutions. Of the first 
f^tii55 the followin^j is very reliabio l 

r^ji|>iTsufphat<j (ro% ft dri. 

l;^rt:as*Liiini bhtimmate iio% Min.) * „ 

bromide (jd%-s/kI II =1 4 

hydrachtt?rie acid .. .. > 


Anotlipr, whicli is due to Mr, Ravuiond 
dromfiCrp Lh : 


t^opl^r sTatphat* (io% iwdJfl.i 
I^Jtaauijm biximide f io% »tnj 
Chromic acid ( i v^n i ^ 
VVaUr-, „ 


340 minimal 
j 5 i 1 i 

'JO 

7 <JKS_ 


A giood twn-floliition formula, which ts due 
to Mr. C; J, Syjiiespi is t 

A CiiOTk ddntide , . 160 grs. 

Sent I ijin chloride _ .. :i| on. 
HydroclilDrit H^id +. ,. . , ^ mininiL*^ 

u ** ."■ " ■ ■* ^ 10 

1 ^. ^rtiissillni bicll mmatc . , - fitv 

Water . , , , ,, , , _ If, 

It ^iil be noted Ihflt 111 tills lonnula A Is the 
tJirachinff elemrat and D the tatLainti rleriiiTit- 

rot take adn fluiicTc qI cueh and add two 
e&ncc? of witiT 

If the bromide print liiui been dried k it 
should be sonked fnr liTO minutes in pkiti 
before blcacliiii^ and Mnnin^^ 'ihis 
^ould be conducted al a ttimpor&tune of 
approNirtiatdy F., and the subsequeni 
pt^esscH idioidd also Ltc kept at this tempera¬ 
ture. The preliminary' sookitii; is to erwure 

uniform bleaching, 

11 is important that dean dislius shoitld 
and Oic bleaching solution should 
not be stinted. It can Ik poured direci on 
to the prim ill the dish with an 
|Uid the dish rocked during the process of 
teaching. The image will gradually dis- 
^pear until it is of a very fiiint greeui^ih 
colour that Ls almost invisible seen 
^ rough UiE Weaching solution. With n 
^hly made bleacher and a pro|jcrly pre- 


[xtTfjd print the bleaching should be complete 
in Ihfce to four mmutcs. If the i$ 

eery sJow^ m blcadimg and the ^liadow^ 
rofurie tfi change, llie ojaratinn ma}' have 
been coudncied .ir too low a tcriip^ture. 
or the fixing and wuidiing of the print may 
lioi lisLVE been properly In the 

fatter case eompktfl taimmg becomes difh- 
rnlt, and if prwJouKtd may produce a 
uuiviu^sid ranning action over the entire 
surface that will remder production of a 
gocxl brcrmotl pnctkaljy impossiblt. To 
enstire correct ic^uIls the bleacher sliuuld 
not Iw Iisrd for more ihun one fairly forge 
print, alLhuii^h two or more small jirints 
can, of course, be bleudtifd in one bath. 

After iht* print has been biGarhed it 
should be w^ashed for fen mtnutes ut luuat, 
or in several chinges of wuier until every 
trace of yellowness has gone from the high 
lighl$ and from the wsmhing water. If the 
wonhing is not done thoroughly, some of 
the elution may be carried over into the 
next bath and a geucraJ running of the 
Ciitire print may take place. 


FfMing Bflt/is cjnd Soaking 
Aftcf bleaching, the print h Iruu^ferred 
to a fixing hath, which Ls mnde tip os follows ; 


_ .. .. 

Simliinn fluiplute ., . , 
Witer.. . + ., . 


i OK¥. 

r Dx. 
ro 


Some workers obtain their best results by 
usins a ilightly a^id fixing balh iit this 
staff. The followitig h rEcommended : 


Hypo .. 

^letabiiiulpfiitc of pota.v>itiTn 
Waitr.. _ „ . „ 


3 on 
10 j^ra. 
2 LTn 


In the hxing bath tlic fiimt greenish brown 
image iLal remains cJiaiigi^ (u a very 
pile (trey, rmd wiih soihe papery bccojtiifu 
ptacticajly invisible. After fixing for live 
minuter llie print is wclf u’oshed for liiJi an 
Iiour to remove aJJ Lnxw of the hypo. It is 
then ready to bu pigmented at once, or it 
may he dried and aubsocpiently resoaked in 
livalct fur pigmenting at a Jatet dato. 

The of a dried and bleached 

print is also n matter Uiat must be oondneted 
carefully ; both time of soaltmg and tem¬ 
perature of the Wtttur will affect the itsiulL 
The temperature should be sa near as 
possible 75' F., and for most brotiiidu and 
bromoj] papers ao lo aj mimites will be 
suGicicnt time. At this sttigc, if the bleached 
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lLg bicaclied prrat pre- 
paratoiy tn pigrnentiiii^- 
\Vliini this paiL of The 
process has bwn prnperly 
conducted, tin: prinl ts Jii 
good coildition lor talking 
theink, und the suLscquenl 
pigment mg is rendered 
ea<der and more certsln. 

To prepare the print 
fur Lho application Of the 
ink, it JS taken either 
from Ibc lost washing or 
from the pliin wTLter 
which Ima used for 

te-swelling+ and placed on 
u piece ot pluLe-glass Of a 
larger si^e than the print 
?k}rne workers prefer lo 
place a sheet of wet bloi- 
ting-paper on the glass 
before placing the print 
on it, as it is necessary 
for the print to remain 
dnmp throiighniit the 


prim IS examined, it w^lli 
be toiind that the Image is 
clearly ta be distingO^hed 
hi very low relief ^ This can 
be ob?o-veti by removing 
tbe print from the vrAtur 
and \riewing at an oblique 
angle. A better test for 
ascert.iming correct con¬ 
dition for piginenting is by 
sense of touch. Feeling 
the surface of the print 
will indicate that tlic high¬ 
lights of the picture w^htch 
are fully cliargcd willi 
water are niCie sW'oUen 
and slightly slipfHiry" 
lo the touch, while the 
ahado^vs which are harder 
and hold very little water 
arc definitely harder and 
in some case^ akuutijt lotigli 
to the touch. 

Thii preliminary pre- 
paration ot tlie print is 
viu'y importani in the 
produaion of a bro-itioil^ 
partiimLarlv the sweUiQg ol 



aKOI«lOlL I THt Th# upciAf a| twp It ihm 

fannild* prim % 4 l*U*d •» * iulub^ lub]«CI PH bromoP a?nHlJl H *hm 

liluttvid P-Hnt pxFtlj l4Fk*lf up to iHw £h* WACfOt liiwi hv^nm paulfala with ihp 
hrmhi u iJw pHisl Utrdit llts jppIlEaLiDn nl iihi ollji pltJiftn.: 
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THE FKHilHeO BhOHOliL. Him li lam ihm fiPMJ mwlE of «Hl BPg™ bE whldv twB iri Lh* Mrtlif lUi« tr# ill tjt 

5pp«ir* pat,- Aa |R«t*iTi*l>Hi JIBI b«n TTiheyfltl. tw itwJjN tIib pHni inn o^fwiiLB th* Wrf rtO 

i 4 ml d 4 btiE kivljit B rBiBfnblimn itw w&fk flfaB 4^14 onuBr of iba Duii* iiliwil 

^ESl f. /. AC^irJm^ 


wliule process of pigmentinif^ [t will be 
obvious lhat Un Llie gdaEiUe to rejnct or 
accept the init in Us various pnrtH ii wOl be 
necessary for the w-ater to tetitaiit lit it. 

In the earlier days oJ bromoil it was 
recotiiinencie<l to work a print on a titick pad 
of wet blottiug-papetp so that the dampnesa 
was continued very thoroughly- Tliis has 
now bevn demonatratecl as unnoccsaiiy. ^ 
the following procedure will mdicaie* 

Tfie well-soaked pnni, when laid face 
upwards on the plate glass^ is fust swabbed 
over with a piece ot cotton-wool to remove 
any depurit left by the bleacher* Tlic burtace 
EB Ihen blotted ^endy as the ^datine is m a 


very' ddicate condition, llie ruoistare may 
be removed either irith flnflieFH bloLthi.g 
papeCp i>r^ better still, by li^thtly dabbing 
widi a diorougiily washed, light, linen hand’' 
kcixhief. When there is no water to be seed 
on the Muriacc of the print the tmap should 
be visible m sUghr relief, the iugh-liglits 
being shiny in nppcaraiite and the ihadows 
dulL 

The pnnt is now ready for pij^nientingp but 
hrst a word alxiiit the pigment itself or, as 
it is fredtiently called* ink," and the 
bnisheis for applying it. 

Tht: spcdal biusUes are similar m appear¬ 
ance to stencil hnisiieSv but with thE tops 
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AKDHDIL APPARATUS. Aiiltft ftr^rriEill p^m-JWm kn^fl, plfiMwiJir 

fdlH in i br«rfiall JfiBdl urn. Thaain with « iulub^l MF^tWi. IM rivr wall Mimufy fni- 
I hi brt.pnwil' ii Hat -hkwujjtf ih+ W ■»!« m 

mvt/ tirbilifiii CbftM 1ndlaiT(4 ilwva. Thi. madi-UTii-tUtd til* mMdl^ 

oi illi irtup/ind imiiifT BrLK. wtiuLk ba MNluirlL Th* b«rth 

{Nfl. 1 b liivl ilU I prni nrh'r^^M M ^ aboyi bln of i Mnny 


mado afikew, and aru ilis^ribed as 
liwl/' !ti ihAt they resemble rhe lioof ui a 
stagf in shape. The brsf are made ui geivuiDC 
polecat hair, uthers kirc o( bliiiaiiori titch, and 
hi some of the larTi^er si^^s fine ho^-liiilr is 
emptnyed. One at Icusl of the iairge sikk^ 
sItuuJd be ohlained, especially if hi^ prints 
are to Ise hromnilL'd, aJid twa sniaUer ones 
Vfiw also tie necessary. 1 he sipes to be nscoin- 
mended ar-e thofwf knnv^i as Nos. -O, lo^ 15, 
:ui, 24 arid 2-3, the last being tlw largest 
juade. One or tiva Bmalkr brusiics are useful 
for fine work and touching itp. 

The " inks" are fiupplied bi lubes by 
dealers who sjxjcialize in bromoil matenaU- 
Tlicy are sdmewfiar idmilar Lu onliiiary 
artists' oil colouni, but much stiffer in con- 
Rwtenev. Two of the fwwt are tlinse known as 

Knore Taiilp Douce/' wfildi is soft black 
ink, and Eucre Machine/' winrh lh liarcltir. 
These are akin to lithugmphk inks and are 
of French munufactnre- Inks fnr bmmoil are 
supplied m a variety of eolourSt but the 
worker will be ^vise to restrict his pre- 
Lunmary efiorts to the hhick iiik^ mentioned 
.-ibow. 

A " medium " for thinning tins ink when 
nec«s£ary will be wanted. This can be 


nrdinary artists^ mpgilp, oh- 
talnable tn tubc^, uod only a 
small f]wanTity is rerniired, A 
palette isi a ucCL^Uy. but this 
can be a piece oI plain glass : 
it inliuulcl \hi placed on tup of a 

sheet of white papetn ^ that 
the mnsiMtcncy of the ink may 
be observed as it is w-grked tip. 
A paJette knife, or an old tablu 
knife that has been worn down, 
bn also useful for working the 
pigmcni on the paleite, and 
rH>me pet ml nr similar rJean- 
i^Ins a^eiil will be wanted for 
cleaning the brushes, palette, 
and other apparatus. 

Wc are now at the point 
when tlic wet bLcuchcd pifitL ia 
on the pljie glass slab, with its 
i^urfacc bluadicd and ready fur 
pigmeuting, 

A little of the hard pigment 
(Encre Machine) is spread on 
the flurface nf the palette* as 
evenly as possible, with a 
palette knife. The largest hnish i.s nnw taken 
and dabbed on the patch of pigment on the 
palette so as to take up a'little on the ends of 
the blurs unly^ It is tlLiai tapped u few tlines 
oxi a clear portion of th* paktt* to spread the 
ink and to get the whole tup Hiirfacti! uf tlie 
brush evenly covered. Jli* brtish should be 
held tightly, almo^frt vtirticalJy^ and nearly 
at tlic endp by the thumb and two first 
fingers, field in this manner a slight d^sbhtng, 
euics^ing action can be given, and It isr 
this " touch" that constitutes the chief 
secret tii tlie luakiilg of a s^ucci^ful broinnil, 
apart frotu the technical pfepantjon of the 
[jrint. 

In building up the print, the ink is applied 
iivhcre it is rLH|iiircd and this ran only he 
done by lightly dabbing ft on in this Jiiunncr. 
.After a little practice the beginner will 
licquirc the correct action. If the doivnward 
tonch IS emphasiaed with a neotly pressing 
uciJoii on the surface of the prinr^ more ink 
is deposited, while il a sharp hopping acixnn 
i.% given in wludi tlie bni-sh taps the surface 
and is then sharply witljdj-aw'n, ihjat portion 
nf the print will be lightened; and if con- 
ducted more strongly, with a definite 
'"bouncing"' action. wiH take Lbe pigment 
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away completely^ “ Hopping," however, is 
not advocated unlesa absolutely nece^iy^ 
a 5 it tendn to diiJOLi^c the Soft gelatine hui face. 

VMicn starting lo ink up it bfomoil, a spot 
should rbo^ien whciC the subject rIiows a 
Htrong coiJLikiil such as the trunk of a tm 
against the sky. If the pigment is applied 
to that part it' will at once ?ieiin whctJier 
ihe print is io gfood condition. Tlie colour 
diniild take iuinicdJutcIy on the shadow 
portion and be rejected where there are high¬ 
lights. 

As tlie dabbing proceeds, niort! ink is 
taken up Irom time to time from the pale tie 
and Transferred lo the gradually growing 
iEUago, uiiLil the entire surface m worked over 
and the subject fully developed again in 
lijgment. 

Gentleness Does ft 

After a little practice the action wUl 
become almost auiomatic, but should 
us gentle as ^KiKsibk ; in some tlic 

weight of ihe brush it5«^lf is sufficjent to 
dejvMit the rerpihyie nitioLUit of ink, Ko 
notici: filiould be taken 0l small hairs that 
may be shed by the hmRh, These are easily 
removed w^hen the print is dry ’ never 
attempt Lo remove them from the damp 
print. 

The print mEiHt be kept in the light 
ditioo of dampness until all the pigment 
has been applied : a tendency for tht? high¬ 
lights Lo ink up is a sign that the surface ts 
getting (k\\ At the same time care should be 
takoi ro beep any waicj' from the 
brush ilself. If waLcr gets on die 
brush, or spots of it on the prixu 
itself, the pigment will refuse to 
tak<^. HiC margins of the glass 
sliould be quite dry* iwfore starting 
to apply Llic pijjpneril. 

Tlic surlucE nl the damp print 
will reniiiin in good condition from 
a qonner of an hour tn twenty 
minutes according to Llie LempeCit- 
ture of the room, and as it mivy 
Uki! longf^r tfian thb^ to ink up a 
large surface the pruiL must be re- 
wetted. If i[ IS not toodfy it can 
brought mto good cundlLjon 
again by hoatliig it on plain WMter 
lor ten nainutes, alter which pig- 
men ling can be rcsiuucd. If. 


however, it has become quite dty, the entire 
print must be immersed in water at the 
room temperature for five minutes. Il is then 
replaced on the glass and the surface care¬ 
fully blotted again before continuing brush 
work. 

If the print refisMa to lake the Ink readily, 
this indicates that it has bc^n over-soaked 
and loo much water has been absorbed 
by the entire surfaet:. It uhll be found in this 
ca^e ihat allowing it to dry fnr a short time 
will genentlly restore the surface to proper 
working sluLi:. 

When the reverse hapjiens and the pig¬ 
ment inke-s all over tlie surface, both high¬ 
lights ujilI shadows, this infUcatvs cLiher llmt 
it iias been unrifx-sciakcd oi that some general 
lanning action has laken place. Tliis, us 
mcuLioncd previoasJy, happtais when the 
washing her ween bkadung and fixing haa 
iieen uisuJikient and the gelatine has rucdvCd 
n certain amount of liardciiing action in the 
high-lights. In ihe latter ca£e nothing can be 
done, but if the trouble \s due to uncter- 
soaJdng the remedy is obvious. 

Jt ij3 always best to start pigmentiiig with 
a hard ink. and kter to add a tiny spot of 
medium to ihin It slightly and enable the 
half-liin^ to buUd up more readily, li is 
also possible to thin the hard hik with A little 
o( the saitut varkLy. 

The ideal to aim at at hixt is to reproduce 
I he exact tnne.s ot the origi nal bromide print 
vithemt aLteiiiptiUg control of any sort, 
Wl^cn the beginner can do Lhi^ riaidily,. he ■will 
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luivc gained ^ufTicient mastery of the process 
to attempt f^ntrril. 

Cuiitrul ia brotnuil pigniciiiiiig Is tl«e 
greatest asset ol the process. Tliis C3ii he. 
exercised wliuu lilgh-CgliLs have to be 
darkened, such as spots ol liglit shoi^nng 
throiij^h ihii trets^ or patches of Iiiglj-Ilght 
deitJ the margin of the print, etc., or when 
it is nocEfSHirj-' to lighten idiadows oi to 
strengthen them to produce a greater con¬ 
centration of iiiteiEHt in the cnnipowsiLioii. 

Tile siiiulows can be Jjghtoned by the 
** hoppinu " melhnrl idjcady flesrribud, or 
the stiTOgthenod by adding a 

httle more ink wliErc refpiired. 

Tfj avoiii grainincs$ in the finished rosnit 
and to prodncfl a hner texfurc, tlie prim 
hIioiiM bo guiio uver again with a nearly clear 
brush to soften all tfnrienry to grirtiniz^sa, a«. 
the pic taro will ahvay:^ appciir with more 
grain when dry' than w^him 

When quite iky, which will lake in normal 
tern|>eralures about a cotiplc of d-iys, the 
snrfare of the print can be cleaned up with 
a dry camel hair Imish and spotted w^hrre 
necesjoiry with n little of Lho pigment itself. 
Suay hairs can also bt picked oft in ilie same 
manner, and hi^lidigbt!^ am be deaiied up 
wliciK tequlicd with a piece of soft rubber 

If an entirely matt siirface in rhe pignienled 
print is debited the glossiness can be removed 
by placing it, wiien perfectly diy*, in a dish 
cjintainiiig either a non-greasy grade of 
petrol, or carbon [etraohlnrideH fiTK^t c^re 
must be lakeii, huw’evcfj not to rock the 
dish, and to lift the print from the b^ttb 
very' carefully ur the pigment iiiny shift. 
TliLs process is knowm defatting. 

Some final ^luinhi j£te wurlb tuipresslng on 
tlm largiimcr in bromoil: 

ITironghoiit tivcry atoge of tlie process 
jwrfecLiy dean dishes should be used. These 
should he chemirnlly deaiied with a little 
dituie hydrochloric add, and w*cll washed 
before use, as there is alwayrs the ilau^er uf 
arcidentul Luuning of the image where not 
required. 

T.siining action in the wrong places will 
often account Ibr thn print taking the ink 
ah nver, altiiDiigh this may be oiitsed by 
insnfTicient soaking, or by the print dr>^tng 
too quickly in a w:utu rooiri. 

Tlie refusal of the ink to take is gcnciaJly 
dne tfi ni'er-sn-dctn^, and cam Ur remedied 


by allowing the print to dry a little &nd by 
using .HOher pigment. 

In some cases reversal takes place when 
inking, ;irf1 M fir^t a negaliv^fl appears instead 
of a positive. ITiis may be due to liibulTicienE 
washing of rfifl hromtde print, and I he 
presence of hypo or devutcjpor wliidj hii±9 nut 
hcfin completely removed. If hypo is presenT 
il will aJitO Lored to producE irreguliir streaky 
lines, ag the tanning action will have been 
imcvcn. Ruvemtl is uDcaaionally caused by 
hard water w^hich may have been used in the 
blojidiuig 5;nli]tinn. 

If for any reason Uie pigmentlug is un 
ssatisffactfuy', it ran lie entirely removed with 
a swab of cotton-wool soaked in peirol. 

When the pigment is entirely rcmovirf, t tie 
surface shoidd be allowed to diy and ihcn 
rejMiaked. ff the print pigments ^vith exces¬ 
sive C0lUtr4:LSts it ilidicratiis that stikikfn^ lias 
liefm rnndiicled at too tiigh a tempemtiire. 
in lliia case, die prim should be cleaned and 
drifbfl and resoaked ai alow^er temperature. 

BfiOMOa TRANSFER: 

ITS NATURE & USES 

The tdv^ntiici of tjromoU over other 

pnacewi fior t rajisfAr work are hfcfe ekplai hkI 
hy Hr. F, 1. Mortlmer, together with practreal 
, Irurojctlonf lor cbtalnlnf thfr b«c reiulci 

All interesting and iixiporlont e.vtension 
of the bronvoil process is ihat knowm as 
brfimoi] I ran s ter, w'hicb is ajjalogoiiH to 
processes such as collotype, tn w^hich a 
■matrix is prepared with i-nk nr pigmenJ nn 
a bkhromaled gelatine biiic, from whioh the 
entire picture is tr-Hn^teired to a new base. 

Ill Uic ca^ uf iitoitioJl ihc pigmented prinr 
can he regarded as the finished production, 
ur il may Ijc used as a matrix frnm ivhicfi 
the image can be transferred to anolher 
slieet of paper. 

Bromoil transfer in this way carries the 
pmress a step further and, IncidcnLally, 
produces a tirsult from winch the photo¬ 
graphic and gelatine base has beeii ellminared 
—one tluit is eutirfily in pigmeriT on paper 
and is as perniaiiciU as the pigmerrst itself. 
Above all, r gcNxi trarifcfur an 

artlsUc quality far in advance of any or her 
pr-ncasfl. 

As with etching and other similar processes, 
the new base can be any suitable paper : 


1 


bkomoil transfer 


and, m fad, mo^L good etching; pap«r:= urt 
the hes\ for the pstqxise. It niuHt liotwl, 
lickwcvtT, iimt Lliti image, in the prrwiess ci£ 
transferring, be<omK revrrsed fruin right 
tn left- Therefore, if thiii would afiect The 
suldeti muLerlalLy. ihe original bromidt 
pnm should he midn with the negative 
reversed in the enlarger. 

l“he prepatntion ot th^ prim: fnr Lrdiisfer 
in prartio'dly identiciil Lu Lii£Ll necosieiry 
iat nijikitig an urdinory bromoil. There 
howfver* some |.Ki 3 nts tes uL^ei ve which 
fn;iy a/itct the lei^idt, notably the rjiiJaUtv 
of the bromide print itsolf. This shuuld be 
of s[]ghtly moTfl c'fintrust and strength than 
is required for an urdiiiary' hrnmniL la 
fan, the original negative siiould also he of 
I lie contrasty tyjxii and from this nn en- 
largemeni of strong contrast will provide 
the best starting-point for biomoii transfer 
li is desinible for successful frani-fciiing 
(bar the high lights shnsild be dear; a slight 
veiling tnne is tmi ubjactionable in a goor! 
hromoil, but, when present, not produce 
the dearest tmnsfiir. 

When the bleuehedp hxed, waslied itnd 
dried print is resociked in prepaiation lor 
pigniL'iiting, rare miisl be given to tinip and 
tempcialuie in order to obtain the best 
lesulis for translening, and only by expoH- 
rnenl cun thw be aiiccrtained for uacli 
prticuliir paper that is n-a?d. a rule, 
a iiEirmal broTnidr paper rc<|ulre!i 25 irdmites* 
souking at a Lcinpcjature of 70^ Papers 
tliar ar# over-coated will rec|uire a shorter 
soaking at a lowt!r temperature. Each 
make or batch o-i paper should he made the 
subject of tKt strips, 

f^krng u Si/ofig imoge 

Ilia half-tones and high-lights transfer 
inoT^ readily iJian the .sJiadows, and should 
Uiwreforo pigmented first, using luud bik, 
and tlie bulk of the subject sJioiild be built 
up vrith this ink fEncic Macltine), 

Tills should be perstsred m until as much 
^trensthiming as ]jnsiiiblt! has been secured 
iiiid only ihei^ should a Utile of the stiiiei 
ink iKjicre ladle iJoucel he employed to 
order tu get greater depth in the shadows : 
bui ei'eu this is not recoiuinended if lihadow 
detail to he ret^tined. Care musL also bf* 
taken ihal the inking is conductnd as 
gemlv as possible, and without recoinse to 


"hopping," as the sujfacc of the gelaTine 
must not be abraded It this hapjjens, or 
if the ink is driven into tlie soft gelatine 
by heavy hriLsli wEirk, it will produce dull 
high lights when trausferred. 

An esientiaj £nr traiisifu work is a pres,s 
rhrough which the bromoil can be passed in 
contact with its new niippjrl. 

In the early days of bromoil transfer work 
the domestic mangle was ufieil for Lhis 
purpose, and nftoi with success; but the nn- 
evenneaa i>l the roLlei^ and The iiidiffcietLl 
pressure obtained rendE^red the performance 
very Einourtain- iToper transfer pres.'^i 
with tjardened rollers and adef|mite picssutC. 
are now sold for the pur[xj^. An etching 
press Ihj of course, ideal for fhp punxme. 

DftJJF^lg with the Pojtwr 
Tlu: [laper should be slightly damjit'd, by 
jiUicing it between nhccLi of wel blotting 
paper, and Llicn between dry' blotters, some 
time m advance of The Transfer being made. 
It is in gfjod eouJition for w'orking; when n 
feels limp but not damp. Biy iTiin.HftT 
pitper is not geTierally advoculedf alLbough it 
w'dl produL-u mote con trust. Some Tvorkers 
soak the transfer pitper tor five minuies in 
whaler ahont an hour liefnru it is wanted, 
,and then place it between sheets Of blotting 
paper, to be read}^ by ibe Time Mie hromoil 
has l^ni! inkocL Otlicj workers advocate 
f^prayliig the paper with lurpenrine, and 
allow the sptnt fo evaporate tiefcrre making 
rhe rnuiiifcr. This frequently helps tn 
making a complete single transfer nf the 
image from i\w matrix. To ensuie that the 
broniuil Is in the best condition for transfer- 
riiiff it should be given a Tmal fio:ik in wuter 
and binttetl immeflLately before placing in 
contact with the transfer paper. 

When making the trarftfer a firm support is 
neccissary^ fiu£:li ^ a large sheet 0l £inc, or a 
piece of three'ply. luTgw than the largest 
size nf imiTP^fer paper iLsud. On this base a 
sheet of bluttlug paper is placed, upon which 
she piece ol prepared transfer pa|x:r is laid, 
then tliP upwly inked brumoll, and on this 
anotliel idleel ol blotting pCtl»r. thf^n nne iir 
two pieces of printrr'i^ blanket, und fmaliy 
a sheet oL stout millboard. 

The complete " sandwich ” is then jusspd 
through tho iranFifer press. Tlie procure 
for ihisi is usoeitulticd by experiment, but it 
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s^bould be and if a mangle iihicd 

the rollers should Lt screwed down hard 
us possible. 'Vh^ whole iSLficlmdi is then 
pa55«i thmiigli the rollers and back again * 
iilowly arid deliberately wirhnnt. stopping- 
When thfv windwich has been parsed through 
dku press twice the top boanj and blotting 
paper are removed, and a eonter oi the 
broiiioil lit Led from the transfer paper to 
s-ee whether the whole of the ink has been 
tranaferred to the new Surface. Hit appears 
to be aJJ in order the entire print can be 
fltrip|jetl off, but if certain parts are still not 
transferred it shouhl be mplnced before the 
prints are entiiely separated and run through 
the press again. Thi^ can be done several 
time? if necessary, and sorne workers regard 
Lids *' airing " of the print as an aid to 
rfiTupleTe tnuisfcrcnce of the image. 

In any case, exact positions of tlie edges 
of the bromoil print shuuJd be lightly marked 
uji the transfer paper in pimcih sc^ Lhat if tlie 
hmmoil lias to re~hikcd for a second 
Lmnsfer k can be replaced in exactly the 
same posirion. 

If the sliadows. (or instance,need strength¬ 
ening, The bmmoiJ should be resooked for 
about lo minutes and re-inked in those parts 


where sreater strength is required. There 
should lie no difiTiodty in securing correct 
legisicr when plating the bromoil on the 
transfer paprr again. One comer should be 
adjusted in position first, and the print then 
gently lowered into position on ro the corretni 
maiks, taking care not to shift iL Re 
inking and addiiional rransfer can be repeated 
two <ir thicc times uiilU the desired effect 
bsecuined. 

If necessary^ Lite bromoLL eati be masked 
viirh Strips of thin pa|^r so that the trjmfcr 
Ah[nvH a ckaii wliite edge all round, ei the 
bromciil itself can be trinuried before transfer- 
ing^ though ihLs is nut easily aclueved 
without damage to the prinr. Some workers 
clean off a straight edge ull ruuiid the pig- 
rnented print with petrol before iransfening, 
leaving a narrow border to aeenre a " plate 
intirk"" on the unn&fer paper^ 

UliKn riry^ the tTajv^ler can be readily 
S}kjLI«I or retouched with chalks or spotting 
colours required. The original bleached 
print or iimtrix can. after Liie transfer has 
been made, be cleaned with petrol or carbon 
tctiuehloride and put uway for further inkiug 
up and ininsfer—or it ran be pigmented and 
left us a LproiiiOLh 
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Hie wealth eS phoio^cpphic je pnufinc on ch« mirRec H ipt to contme one who 

wi&hM CO thooie a STnent 5U^tii>1c to hia In this article not only ih« beginner 

riven ■ ftuliJe to all the miiTI kindl md but lisc the more experienced amatcup or 

pirofouKonsI li enabled to- brtfig h^^ RfnowL-edge up tn -dace,, for sEI iht- Fatut mod lit are 

Included Jn thi? ranrey 
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Tn its essentials a camm is f^imply a light- 
tight box w^nh aca>ramudalit>n for a plate Ot 
film at one end and a lens at rite other, with 
u sit utter near the leu-s or neat die plale or 
him td control Lhe volume Of light by which 
the exposure is niacle. 

Endless variations ill these factors are 
pos-^Lble, and il Is these variations wliich 
make a camera more suiiahle for one class 
oi work than anuLlier. camera is a tntly 
“ universid " camera, equally suitable fot 
all purpoBes, Some of the de luxe miniature 
cameraa, with a large variety of acct'wrie.^. 
have widened tliu sco[«; uf popular hand 
camera phoLography a great deni but the 
fact remains That the photographer who 


aiioptsii speeialii^ed line of wi>rk iLsnally finds 
that 71 specialist's instruments are ncedcih 

The Seven Classes. The camera^ in 
popular use in this second quurtiir of the 
aoth cEmtory t:aD be rotighly grouped into 
Ulc folltiwing classes: 

L Populgr " Sn^ipshotclng " Cauieros. 
Tlicije, Lil their siuipksa form, iiss vest-pockel 
frj X 2 iffl ind size tolJ-dlnas ur 2} x 3i in. 
riiBE. or luilf-fiize negafives (that is, 16 
pictures on each enhudux eight-exposure 
spool). Cameras of this type induik the 
bux-fetm EEownii:x (a famous Kodak pro¬ 
duct), the Ensign .Ah-Dtslaiice camera, the 
Ztusa Ikon Box Tengor, and many utlirr- 
which are sold at prices from 5s. to £i Or 


















pro^^di? im 
ne^ativ^ each -2 
on a spo 
X 3t m. film. 
|xjpnEar has t^his t[ 


shut lor 
1/55 see. 


oldlng RoH-ritm Carrier 
s of iiLitrijmcnt, with 
evim Jirger ajsertcios, h 
the ai X 3l hi. &|XHjl5 of 
VTwtinos Spool Somi: 
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25s. They genenaUy have. 

isiio liislantaneoiM^ s|jirtd- I 
Comem). 

Kext higher Iti scalt! coiiiO thi? folding 
Ciinior^ of wrHTKl or metal consmiction* witli 
l^linws. wl licit have simpk tno^cpensive 
lenses, Lpf moderale aperture, and shutfeoc^r 
viiiich enable speeds of i /35 sec., 1/50 se<. 
and i/ioo soc, to be given. (Useful informa- 
lion re^iirdifig the liandling Ol th™ canioras 
is given under BegifUieris: Hints utid 
Z Superior Folding 
This pipuhiT class of h 
/b. /4-5 ^Tid 
usually made for 
rulLfilm, eight expwinos 
ol the newest havu provision by wliJdi 16 
half-size negaLives may be obtained on these 
spools. They alsn have bener shutters 
giving a wide choice ol automatic speeds. 
Other |xjpular enmeraa of this 
made lor the 2^ x 4i in. 
spTKil. an attriiCtive 
OLLiLel-iiluiijed size, or 
oro^^de for 12 
:il in. 
spool of 
So 
^|-ii]dt 
become, 

05 have intro- 

»EL^E. iLims niiTnlHfrcd I 

to 12 as well as i to IS- 
Tlie postcard $tw (nega^ 
livca X in^) wnii 
™ce popular in roll-film 


CONTAX. 


Con PAU Gfti ^ l^iuc ill iHw rmirkafilt tiX*^ 


LPkini tf'* ur'lvflrDi ¥-|jw-fKPri3*f. wrhltS fflifl 
with ftny hnUKhinEBblK \mittta 


eamenis. but it has lost 
ground Lu recent yta.na« 
and one randy meets u 
poEitciiid rulL-fiim camera 
ill IS^riiahi today, 

3. Mmiaiure Cameras. 
The vogue of the mtKl- 
erti '* mmi.'itnro ** camera 
has buon a great Siir- 
priise to older photo¬ 
graphers, Tlte Lcica 
(36 cxi^n^ures of 3b x 24 
mill. si«e on a spool) 
started the Tnuderii fa^' 
inn, and its success and 
rivals have led experi- 
well as an oiiLrdy new 
the c^qujslte predsifsn 
ijuaUHesof thrse cameras, to adopt an instru- 
ment nf iJiis kind as their diief camera* 

I know a Luge number of well-known 
Amateur ivorkers who have scrapped thek 
heavy hand ramerasj their bulky reflexes, 
their treasured plate cameraiiof bygone days, 
and have concentrated on Leica or Com ax 
—and they have ttevef lamented it. 

Some miniatures ol the last tew years 
tiave btreome more miniairtrif sUll 1 lltere 
are tinv precision camtrraH which produce him 
negatives llian an inch square* and the 
ComiKisa. ly.e.h a remarkable liLtle iiLstrumenl 


Tlia wliw- liWi flftW-BnJir ca 
bliiHi !■ Lima 


the number of 
enced workers, its 
piibHc uLtructed 
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intrixluEud in 191.^0 by 
a i3ritish company, uses 
plates and loIl'niiQ 
in y: ^4 miru siise. 

4 - Hand or Stand 
Camerii. Thi*i tj'pp of 
instmmml before 

the War and for some 
yearn aftcnvsirdH, llie 
lK:lovod instniracnt of the 
amat eii r phnr n^apher 
who reguxd^ tiimself 
a '■ sericrti$ worker." Tt 
wa5 mo.st often of 
<tuitrtcr-plale sis&e or a] x 3I in., rhough 
tliore until recent yeans, a vogue 

for that pkasatil suCp 5x4 in. Fo^toird 
sLse WiS tooderatoly popular before the War^ 
when plates wern H 11:41 p, bnL I he difTiCiiItie^ 
aii^ji^ front war-time cotiditions checked the 
j>opnlanty nf aJI diese bige'slzir bulky 
LnstriunentSp which used plates and Hint' 
packs nnH somptitnefl rnll'lioldprs. 


UNA. A ui.rui ujnan uiad ua hj.rid oimirm. 
Tfci filKnt tr^t\l H 11*11/ faJwd. At tup li asiHi 
tnm lIh 4Miv. trvd ibov* from rtw 

Profit 


Camevits of tliLi type iiicluilu the fine Zeiwi 
Ikon range, the Sinclair Una, the En^i^ 
Sandei wup the Atlanus Verto, aiifl the Newman 
and Guardia Sibyl and Trellis canietiiii. 
Many of ihem h:ire a rising from, sr* that 
tbe iep5 con be raisctl to cut off unwanted 
foregroiiiirl mate naJ front the pic Eure, and 
also to enable the photographiT to deal 
more sticcessfiilly with the upper parts uf 
taU buildiiigbi. It iR RTi]| a highl}^ useful 
type of camera, which can be held in Lhe 
hand for I he espostire, and tf employs 
scale focussing as well us locu^iiiing on iiic 
ground-glass screen, In 
many ca^Ei the camirra 
has full double-estensiou 
hetlnwR, very^ iiwefii] for 
copying pictarcs or plioLu- 
graphing small objects in 
their nut Lind mzi!. Their 
soUc! baseboard permits these 
ramenrs tn l>e liNred quickly 
cm a sintiil ti'i{X>d, and then 
housed as easily and rapidly 
ua u hand oimcru. 

5 . Stand and Studio 
Cameras. Some stand 
canieriiS are aLo CLLllcd 


KARAT. ShflirtfJflx th* H>|Kla[' dlran wl<^an flniltr In 
lifi- Th* UMf hk| Mt nni^r flfi llin ihuiMr ntluAf. Thtt j* 

W1* ^ Uif fPQtl mo^ii'iltl/^prkHl fnlnlittjr<i ^ m^r'hms 


*■ 6tld cameras," Tlicy must be used on 
pedestil or staniL They arc now nsed chielly 
by professional and rommerdaJ pliotiv 
graphws for all kindi ol wnrk. tticluding 
purtroJtuTu, rnmmemal photography, entp 
(veerihg phoiogntpliy, and scientific work 
wli«re rapid exposures are not needed. 
Many b1 tliem have trij^e-extctisicn hellows. 
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L'n»blin^ isf t^JUi^ f<iC\is to he 

LiCEi^raUy they are mad*? in li:df-plati: akt- 
(iVi 4^ in.} iuiil shIilt larj^e &ize$ up to 
3 2 X ro in.. 15 X 12 in., and even 
Une studio camem. \^^thollt lens ui ^tundp 

jjritietl ni aiul (ithers cost £40 %vithfvtit 

lens; but haU-pbte held camcriyt ^vitb 
fj.j lens and Thnmton-Pitiksirti mlkT-blind 
VhuLLi:t cun lx: btiuglit for £in T05. 1 «r\v 

ryrepi prnfes^^ion.il wnrkrrH. nniv use these 
c^ujienLH; und Lu IjcIuw half-plate they 
are hard to fmd. even in the s^cctindluiTicl 
uiarkiU. 

6, Presi Cameras. All sorts of ramera^ 
]>rf>f|i!ce die piciiirefi you in your ihnl>' 
pre^^ iind in thal: sun sc any camera may be 
u *' jiress camera/' But the words are iLsiinlly 
liikoi to apply to the hLtndy ■i:alU})Sjblc 
camera of 10 ^ 15 an., o X 12 cm,. 5 x .j in. 
or rpTarter-plate size, witli a fnrjil |jlnni: 
shuUci (that h, II LUnd i;it^.^ratiu^ near the 
Hurf.ice oi the pktvi and a lens nl fy-^, ^ 

'i'l unu of even larger ap^irture in a focuiishl:^ 
rolhir. 

These shutters liave high sivecb as well 
slow—s|jeeik rated as high iis t too? see 
nr even 12000 see, 'Fiie best known f»f thej'v 
muticb in Bntflin the rrfx-r7,-An.vilniiA, 
hut its ijiakera have discuntiiiucd that UKdel 
iLs their public preierred the Xeitel. which 
hai autnmafic ninging from i-A sec. 



ZGIIS iKOFLlX. Tii 4 uur (f Kflrt Inia eSk 

Fkiuuhjc au-nn 



¥,N. fft£SS CAMEXiiL. Shnwlnf tSh dlnci vliian nin 


to j'20iwi It is tliust: higli &|'Ks:d 3 ^vbieh 
en:ibk ^Kn i^ ]HCtureSr racing ptetnre?^ and 
uthcr rapid-action f.ubjects tn Iju rccurtkii so 
^ucci'^shihy by thtise photographic wi^ards^ 
the presir photts^^apheR. 

Some of the miniature cameras—thw Leira 
and Lontn'iN in |>artit:iilar—liave exception¬ 
al !y edii iciit Umji\ [ilanc shutters ^vith speeds 
as hig}j as 3 t^so sec., ,rnd th;^l oni? reawin 
why they hirerl the ]kvss phntugntphor away 
from his bulky picss camera. Nevertheless^ 
the pre$$ camera of tbo nrthotlox bas 
not been entirely superseded bv the mifiia’ 
lure. A good camera of thej type is. in faci^ 
now made in Ltuidon — die \'.N. 

7^ Reflex Camera. The miriot - rehex 
cimiera. sudi as tbe Soho, th* .Adams Mmex, 
the f?rat!ex and ih^ /r^ss Ikon MiraHex, has 
long been a fa^'uurite iiisLi ument of the 
j>EitiHESil Wiorker, the animal photographer 
and many iyptys of keen .amaieuxx, iis well 

a xiuuibct ui eoiiinierctal and professional 
plmtugraphers who use it occaRionally hrr 
pnrpo^e^ to which it Li npeciaJiy suited. 

Its 111*^^(111111 Luges are bulk and weight, 
particularly hulk. The reflex i.s fucussed by 
the aid ui a Tnirror whidi rests between the 
lens Md ihe plate and ilirow^ the image 
^ caught hy the kni^ on to a ground'iihiss scrceu 
at the lop of the cameiit with .1 deep bewd 
to shield The screen from tlir light. As yun 
fonu^ you .see the ]>icturt! us your Itms will 
convvv it to the plate. \'ou Can thu,^ ensure 
Thar ir ^ball tw sbairily iklinrH nr diiiused in 


2lt 
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CdNTAPLEX. A Zjiuh rkun r«M#* mwn. mlnkiu™ 

O^rfDritcJ H M mm. s^^m film. ti‘4 twin 

t*M*t 1 &ul1c4rt |»4i«Ear-BljfiriE ■■pDxur* mmt*t 


thfl nagativi: us you wish : you can see just 
what the boundaries nf your jiitrLuie wiJI he : 
you whether a quadruped, for instancEt 
will be icppesented as thf«vgh it wtire standing 
preearinitsly nn thrtx legs, instead of four ; 
af the tifrli’l ntoiXieni you pres^ your trigger 
and it sends the rnirror out cil the As 

the miiTor rL^s it teleases the shutter. One 
great adeantoge of this l>pc of caniera is 
that the sliuLti^r Js not attached to the lens 
blit is built into the body of the ranicra near 
the ploie. and thus you can einplciy lenses oi 
var^'ing fupCiL] lengths, esix^rialJy tliat vuJU' 
able iastniinrnt tlie modern lek-annstigmat, 
^uch nK xkv Diabneyer rhiJIon and Ross 
Ttdetos. 

Tho disudv-antoge of bulk mherent ui the 
{jLiier iVjic oi reflcN camera lias been lately 
overeoino by thu production of miniafure 
reliex cameras, some of which, like the 
Exakta. take pictures 4i 6 cm, in size; 
ot tiers, like the Korflfo-Reflpx. give the 
popular ^ i in. Ticgatlve ; and at least 
one. The Kine-Exakta. lakes 35-mm. due 
film, niesc, like rUir biggej jrredeecsiDrs. 


are udupted to take imerchangeable lemses 

of varying focal lengt hs. 

In the iast year or two there has been a 
red^Til, hi mkiJalLire form^ of ati old tvfie nf 
reties carnera—the twin-lens. Tliii modent 
tw'in-lens redes uits us a ruleel-indiroll-film 
and pHxluces 12 negatives 4 i iuches squure 
on the ordinary- 2] ^ 3J in. spool, Ihough 
at uiic such camera tstkes pieiiireK 

4 cm square. This type of eaiiEcm has wvo 
lenses of equal fecal lengths 1 he upper one 
is used solely for fociuaing, while the lower 
lens is ll5^^d for taking the picture. 'Diey nre 
ixjiii].^Jed together ^o that if your tup lens 
shows in the rLilcs thidcr that a certain 
objevt at, sny to fee'*, is sharply defined oit 
the screen, it will be [umkred with equal 
-ihmpiuis.s Oil (lie fdm. instances of this 
t^pe of camera arc thr Rnllfritlex £the plunecr 
of this new fushiuii)^ the Ikollex and the 
^’oigtlander " Superb." iTiey have betrome 
e^ciremely jKipular siiict: I9,=t2. Unlike the 
mirror-reficx, the^ twin-lens cameras em¬ 
ploy for taking pictiireii nnJy lIil- lens futed 
origimiUy to ihe camera and do not take 
telephoto lenses inrerchangeablvi thuLigU fur 
some piir^KKics aupplementarj^ lenses may be 
sTT^w'cd on. 

Ill addition to thew " general w'urk '' 
cameras there are a. number Of purely 
technical Lii&truincnts and others for iLse by 
bii>eciaJists. including KrKlak's wiclc-aiigk 
comera, a finger-prillL camera, aerial cameras 
ffoj aeroplane w^ork, especially survey w^ork), 
stereoscopic ramerits uiiil cariicrits ftir N|Hx:lal 



VOIOTL^NDiR. Thm " Superb - 

OJ IviiTlHn. vifii 4 rlri£ l.r* 

4q-u^l iqca in^ mAff llrni^lu^Muhlr 
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colour processes, as well as process-work 
cameras used in photo-engraving, and others 
outside the scope of this article. These are 
described under their own headings. 

Choosing a Camera* Let us consider 
some of these models and the work for 
which they are designed, beginning with the 
simplest needs of an amateur photographer 
to whom photography is just an occasional 
fine-weather pastime, confined to outdoor 
summer snapshots. With such a be%vildering 
array of cameras from \vhich to choose, the 
beginner or the inexperienced worker may 
well be puzzled when he seeks to select a 
camera to suit his purposes. 

He should first make up his mind whether 
he intends to be nothing more than a happy, 
go-as-you-please snapshot ter, making ex¬ 
posures hghtheartedly when he sees any 
subject that pleases him and the light is 
bright enough for snapshotting. Many thou¬ 
sands of such photographers are quite 
content with the most popular camera in 
Britain—the box-form roll-film camera using 
aj X in. films, with a fixed focus lens and 
a one-speed instantaneous " shutter. In 
this case the word " instantaneous means 
about 1/20 second^—^which is good enough 
for snapshots of still or very slow-moving 
objects, but is not adequate to deal with 
rapid motion near to the camera. 

Such cameras are produced by most big 
photographic manufacturers at prices ranging 
from 5s, to £1, and they are all good value 
for the money {see Box Camera), 

A superior form of snapshotting camera is 
the folding type with collapsible bellows and 



kodak Katina, a campacc miniature camera fitted with 
exposure counter, depch-oMocus icale and ocher ipcclaJ feature* 



ROLt-EIFLEX, The direcC'Vlsion view-finder tn use ; note ih« 
twin lenses, the upper being used for focussing only 


with a lens of /i i or/8 and one-speed or three- 
speed shutter. These range in price from 
about 15s. or £r, according to lens and shutter 
equipment, up to £6 or £7, at which price 
you should get a high-grade lens of the 
anastigmat type with an aperture of /6 or 
/4.5, and a shutter giving a variety of speeds, 
including useful slow speeds such as i sec,, 
^ sec., 1/5 sec, and so on up to i/ioo sec. or 
1/175 sec. 

When you reach the price-range above 
that, you are in the region where precision 
work and high-grade apparatus begin, and 
there you find the high-quality miniature 
cameras %rith which so much fine work is 
being done nowadays, 

If, therefore, your photography is just 

general snapshotting," such as the work of 
nine out of ten amateur photographerr!, th^ 
better-class roll-film cameras will do all that 
you need. The best advice an old hand 
can give is to buy the best camera you can 
afford, for the size of negative that you like, 
and not to stint expense on the shutter. A 
good lens is important, but a good shutter is 
perhaps even more important* 


2Z3 
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CEfiTO Cfti^plad 

rant»-fina*f h*lp«i f*Euaair| dKvicc. T^i* tliSJtwr fltl« ii 
t Co-rnf^U’E -Rarplid 


rcnmrkably littltf E:^TL4i:ta 

wbidi ^t^irids in a class by It^^U is iKp. 
iX^ISmcyer Sita^>iiboL LiTtiera ffir X in. 

which mnclc in lWi> Jorriii orn& tor 
hlm-nacks Jiud ChC: Other fnr roll-filiTw^it 
prices horn Three tcj fivu j^uincsis, '11^1$ 
camoTa dLqjciiscs with nil irnini>lTrntt;£l 
niov^ements and givi^ yon tjircc spei‘<ts fnr 
Vflur uxi-iusiires- !'ast, Slow, and Time. 
There Htre net stops with |iBfcire$ to piirj.le 
ThE U'^hnier. but jtifit two iHisitions for 
tiie dsaphra^^m. Bright Lis;ht nitid Ihil] 
Lie'llt. The /6 lens hn.=s three focti;ssing 
positloiYS — DisLUfU, nnd .MediiiTn— 
which explain tiiemselves. Here h a canicia 
for the iVvowT{l no\ kc —iay the non-photo- 
grai?her startin^T on n cmise who wants a 
few snaiwliot.s us sonveiiirs of his trip and 
know-s iiolliinj^ ahcint phoujgraphic tLt:h 
tiiqtie or expoiiiire jjioblemi- 

The photographer who ip reiitly to pay up 
tu £15 or£20 for hiK^l :■ 3| in. roU-filni cainen 
with :in /|.3 or/3.5 le-^-tr lens or Ro.ss 
Xpfcss tittoil into a Comptir sJintler. ha 5 
a rich choice nf precision insiniTnents. .\ 
Ki.Hkk Ktgens. with Zeiss /4.5 Icus and 
< ompnr sliut tcr and hnilt-tn ninge-hndcr to 
Mjhc- -ill hts distante-jutlgiag ptoblciitf. Un 
him: or a Zeiss Ikon rolhhlm camera, alst} 
with /4,5 or /3,?i Tes^ir: 01 u Xcwinati und 
(inardia hibvl — each is a camern that wtll do 
nrst-dass service and be a croiLPtant joy 
[p ITR owTier for 


Tliert: ui sttU a deman<l for vest'p(>eket- 
&i; 5 e precision I'ameraa wLdi tiiudi the same 
resourctra and quality, but more ^lopulai 
nowadays are ttii' earncnii^ wliich VOn a 
vfv^t-pocket-si:<e negative by prorlnrtng i<j 
negatives on the X in. roll <ii tihn that 
ts. half 3I in., a sLie w hich ts almont 

the same as the orthodox vcst-pLKiki:t 
!t I-? rhea|.HT, liowevtT. because yon gel i^i 
negative^ on a f^hillin^ film inHtcad of the 
rtg^Tihir eight in the stiiet vest-pocket 

HintfittJre Cameras. Now' let iih lLR^k at 
^mcmini:iturt: eanicrusio desei^^edly p^pnlar. 
The miniature has been made ]>raetie-iib]c 
hy I he extraordinar y [iiiprov'eTneut in roll- 
fiiin. Tw^enty years Igo the '\prrifJim'' 
phrrtogTnphei ]iinjicd hi^ faith to glilSi pl.iieSp 
blit w iien tlie enterprise of onr pliorogniphic 
laboratnries gave us iiigh^piied nlms Mid 
panchiomatic filius the plate users hegTiri 10 
sit Tip and take notice. Tlic Lcica Ciume-- 
and cuin:|nered. At ftr$t the experienced 
pliotograpliers kHikctl at the daiiuy little 
[.cicu and scofls?d at it as n mere U>y. Hnt 
when they studied those tiny hegaLives uf 
36 - 24 Him. size on the despised rolLhlm mid 
Sftw thf* huge i^nl;u:gi:ment>< of higli LiuoUiy 
fh:it were iULfcUe from them Liiey realizinl that 
(her* was iaomciliiitg to lie said for the Leica 
mill Ihe nriifcdeni roll-film by which you can 
snapshfit sncl] tricky i^ubjecU as a stage 
scene in ordinary' Theatre lighting and pro¬ 
duce not jiLst a \mlii ** rccoTd ” picture. buL 
a real piciorini pictnre photograpiiically 
perlect, 

Tlic hidisddiial who scornfully regarded roll- 
film camflirMi ajs insiruments by which his 
friends snapshotted the buhv on the lawn 
at midsummer anti produced little contact 
prints saw the Leicii tised fnr !=iia|jsha!ting 
the baby in the hath at night, with high- 
quality cnlan^etnunLs as, the result. He saw 
fitie " candid photographs " uf celebrities at 
[luhlir meetings, " first nights/' and dinners 
and dancer. 

The more fuhghtcned soon foresaw- that 
miniatuie cameras uf ingenious; di^ign and 
precision tvorkmanship had brought a nciv 
pmver inin pliutography^ So it came about 
that both casual snapsJiuittrs and cxfKrr 
photographers began to use a Leica wiili an 
fi leiis, and a new era wxts opened. In 
ten t-ears The minifituie nimtra Ura given 
pnpulm plioiography ifit" griiatest im3.>etus 
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it ha^i r^*ci*ivpt 1 in this I'his 

gruwlL uf Ihe Lcica and Contax miniatnri^ 
habit lias ^y^.n maiflnaTly* liiiljHid by the 
^idditiDii to ench ounicra ot a range-bmler 
buiU into ibe cani«?Ta body and ronpItMl with 
rh^ fonissin^ dm'irt wfiich iiiiiiblt^ even a 
t>To tu hjtiis with nnefTing acairacy. and 
not only to use an or /i:o Il'ilh, buL to 
m*: tliai Ilii^ tlI (2 or ft-B- 
Candid portraits t^"lken indwr^ at ni^Ut 
aE /i~B* tlipatre aitil bullet in 

artificial lit^lit Eaken m pan. rolPtilm at 
are now commonplucei^ of irLiiiia- 

ture work. Press phoLo^raphers have gone 
over enthusiastically lo the Tniniamre in big 
nuniher?, and tliey< of [ill pitotugzapbers. 
iiiiijt ^et results, no matter what ilitt 
difhndties. 



KODAK HEQENiT. A rtiU-fiJfT) c^iilfr^td With 

f4,& 4 dbi. CiiHipuf diultvi' irid npi^n 


Itie Leicti did not have 
tin: (ichl m itself for lnng+ 
SevcTul fivsils ui^jAcruredp 
and of these the Contax. 
a Zeiss Ikfiii prciducl ul 
vnr^* much the same type 
as tlioT.eira and atso with 
an excelicnl fiKiiil pbine 
^ihiitrnr, soon torged 
uheud. Bnih these de¬ 
lightful cameraSr I Itrmly 
fielievc^ have onme to stay 
iis a permaitctit feature fjf 
photography, a m a r e n r 
and profesiioiiuL 
A ^peoial fact which 

has lithMxl the Z4 >; jfk 
mm. miniatuie has been 
the amazing ranged aids 
and accessoricH, You c:m 
libive lenses of 4 inches, 5 
inches, and even lele- 
liioBtigniats of 12 
iuelies, tUted inicr- 
rhangcably, and a 
long series of vary - i 
ing focal tengrh^ 
that hi Liilo the i 

niechanisni of the 
range-finder and 
uuioniaticsilly focus 
the lens as you reg f 

biter by un accurate , 

optica I device on to ^ 
the eA:aci distance 
uf yotir pnnci|Kii object. 



ENSIGN MULTEX. A pr*€l$kili "«iln 3 aiy^t” 
fafirtLiiriE dawn 14-11 


Lcka into a stereo cum- 
m, ynn e^^n piicri^paiih 
objects at dJs^tunces of a 
few iudicsp you Cin copy 
pages of a iKMjk—£50 
pages nri one ajK^ol of him 
in fact, one wonders 
vvficrc tlie rciinuTceft of the 
l^iiicji and Cimta.'C will 
stop. A l^^ka or Contax, 
wiUi a. cusefui of their 
accessories, comes ne^trer 
to an xill-purpisu camera 
Ebun any other type. 

We have not yet come 
to the tiiiiii when you 
can get a Ufe-$ize en large- 
mem of HAl.o. Hixsd 
fuKii a Leica negative, 
bill I have seen □ fine 



Limign HNfEi 

Von cuiv Coiiven n 


3ion'fihead study enlarged 
in m[}rc tlinu lift slice from only A jx^rtinn of 
a tiny Leico negfative, and -ckoc cjqually 
nstonishing mlargi'ment-s from Contax Tifgn- 
tivuii or ixifE'i uf ne^ative^. 

fuller types of mini:itiJnes wbkli ha\*o 
entered this up-io-dulc class fire ! 

riir KuiJKn »hkii prnvEilM 14 picture 

E* I X ] I In. on a vtst-ppckH TrAia 

lfi 

The CcTtQ IrVjElina JI L TA tiich ^ivc^ jfi MpMiifci 
i>i ail X jfi Him. film. Fmin £lj iWr 
The ^^npcT Ziettei. with 3 £ct^ T e^ir fy . ^ t«■ fa.fl 1 
jfiving espifiurihs of 14 k 26 mm. him. I hh 
ks mndr tsy JEfutu i Jil., tmm £t^ iA. (kL 
riiB HoboT, Art iiigi^DkDrt^ AUTomaUc ^mcm which 
■JliiVi^ m. rtisHd- lirr o( ..‘4 pk-tuj® iilKJUl 


=:J5 
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an inrU fltl jMSptifiurt i-juxiK Frfttti 

/13 io%, 

TTir TitraipMA, jm cxtrrmch' nniifnHit camera 
wittl every iiec*>Siiari' accts^ory biiilt in 
/3b. 

rise TCaral, with /O.J Jena. Uikim^ iX- 

po«lurc 3 oil 45 V- 

Thfr l^nax^n MwJgPt. a ^tnpJi'. camera 

icoertiiiS^ fr^iTti 

A sizi: wliich Is booming highly 

[Hjpiilar h th^ 2{ inch fl[]iian; iiesativs 
j_pbialnod on ?in nrilinEirv ciflh^?^^>OSllTe ?jhxj 1 
ffcf zi 3I in. him* l'h<^ ciimcriia employ 
iin automatic litm caiiiEler, so th^t the tael 
That ynu ^€i II or 12 inchirea on a spool 
LliuL Is number^^ fnr d^hl picluros prf^=irnts 
no dithcully. An attractivp ramcra ul lliis 
type Is Llie Ikon Sujitr Ikojua S30j'i6, 

which has a fine optical rangp-Hiidcr on 
tliii ruEatlnf: wedge principle and a shntter- 
contiYil device by which it impossible to 
nutke two exposttres on the same filrn-fmme. 

A fjood feature of thi^ canicm ts its 
shutter relcasCp which i? placed on the top of 
the camera framewutk {as itl the l-cicusiiid 
the Dmiax)^ instiXid of on the sJiutter HsoLf, 
providing a ■dfeguard against the ri^k uf 
ramern^kliHke, 

Two other notable iiiiniatures are the 

following : 

kiEiv^ tor expo^nrcSr jb X caoi., a 

mlTTor-nrlfei which takrt intorcTianpicabic 
r.ntiLr;|^^ imjige shewn Lin tCRen- 

From /rj I'jfi. 

Corttaflex twin-lens, wnti buyt-fn tlcc^-dcf] 
exJXwUfe iricCer aliit local pianr I'rom. 

/64 III- 6d- 

i\SVr ff/so the Hpccial article devnted to 
Minii^ture Cameras-i 



KEFLEX niF+IATUat Thm " Kin* LuKu. 4 l!*nl*J*ni 
fmtiwx njiiHn rmpm-am im J* 14 mm. DJni^ 

1 ntarCh 4 rtru^l 4 U^ui h* uu^ 


Tliere mr a number of oChcr rniniafiiriPH, 
such as the Kodak Retina KuKlak) 1 
and n and otbers Irum ubeut hve guineas 
ap to £30 and more ; and aL^o popular types 
of roll-film cameras^ which prodtice holf 
vcsl-pocket^tze negatives or half x 3i in- 
negatives on the stsuidiiiil eight-expostire 
sjHXjhi. N'ew models ^uch as the^ arii i^ued 
from time tn time at low 01 modemle price$. 

So fur, the cameras we have djscussscd are 
for general use on !^iib}Cei^ such 05 ^ nine¬ 
teen out of twenty photographsrs seek. But 
there are other subjectii mure ipeciOJiiCd 
for wlijidi apfiiopriace apparatus has to be 
sought, I lore are some of tJieiie: 

Architecture and Record Work* Tbe 
stand camera or the fukling iLand-or-btaud 
insfrument Lii lexitided os the best for these 
subjects, A nsing front is invaluuble— 
in fact almoift ir^^nLiaL — to the photo- 
gruplicr of buildings, and arcommtjdation 
ior a wide-angk lens lor work in Coidined 
isurrouiidiugs is biglily de^sirable, Much 
commerrial work^ especially photographs of 
macluneii" and intCTiors of bnildingK, is done 
with stand cameras in sizes Iiom half-plate 
Lip Iti C2 X to in,, nr i«^vrTi larger sizes. Some 
aiclutcctural dctailH which are sometime^ 
needed arc fiO$^=ih]€' only with asLuiid caiiiera 
poss^^ssing a large degree ol rise in its froirt. 
\s^€ Afchllectural TIiorography.) 

PortraiturB, Though some well-known 
professional worker^ use 0 quarter-plate reflex, 
oramjrijatnre. or a RuUciflex^ in I heir sludioii, 
pspecially fuf child portraiture^ the studio 
worker. a$ a nfle. clings to his well-tried 
studin camera in large sizes, mounted on a 
solid ijcdestol strong enough to Iwar an 
elephant. But, then, many good porLroit 
prori^^ionul photographers prefer very long- 
focus lenses, perhaps r>f 15 nr 30 indu?-H focus, 
in their studiei^^ because of the finic modelling 
these lenses give to the pc^rtrait; and Icmg- 
fcxais Irascfi need big, sturdy cameras. 

Sports and Action Pictures. A lucky 
sdiot by a camera with a benveen-leiei 
ftfcuttcr may ^vDiiiL'linn:s iaCtrure it good 

actioh picture/' but for spnns wi>Tk, action 
pteturps and speed work a gowl; focal pLanc 
shutter is viudly tiiqjorifljil. Press pboto- 
grnplwrs use nothing else in their d:Lily 
H'ork ; they also insist on kiise^ of big 
aperture. You inny not need t.iooo stc, 
very often, hut yon will need it sometimes 
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CAMERAS 


in work, Vou rerlain lo need 

ii‘25U iec. and i,''500 ofltin in &] 5 orts work, 
Only a fnc^l plsine shutter ean rlo thiis work 
siueri^^fLillv. ainitm wkh foca] 

pkmc s-hitttt'r peortffi here, so df^ the T^irii 
[md Con tux. each ox which ha-^ si fn^t-class 
tocul plane shiitier, [See- .\ction ■ 

S |>orP]i{}to^tupl ly. \ 

NaiuraF History Work. For wild lile 
and natnrnl hi^^toiy plioimjraplw many 
Lyiies uf caiticra u^sed. One c.^pert 
whDtn I knniw si LcEcu witli a 
^^dnch telc-kns for his wild liird pktutes. 
iiiit for the mosT jxirt the naturalists 1 
have met iisa n quoj ter-plate rettex rnmeni 
with u Lelephoto Jens ni, cay. 12 of 17 inches 
fnral lenrjih and an n|x;i tiire o 1 h\ iny 

ov^Il Zcio wusk 1 use a 5 ?< 4 Gru/Iex, 
taking; hkn-packs anti pluLcs UiiOre ohen 
rLlin-[>:Lc:k!^), ^viili uis ^J 4 nch /3 5 kns and 
two telephoto Jenses. a la^inrh DuHoJi and a 
ly-inch IXillon^ Ijitcly. ioi' dose-up Zchs 
subjects, 1 hate u>cd a ereat deal u Super 
tknnta f;ivin!i; me negative^ 2^ Indies square 
on pan. roll-fiJmia, anti I have had conHukr- 
able success with a r..eit:a and a Conlnx, 
tH|)ecinHy m Kodsrdiroiiic colour ptrHires 
with the: Contax and its / 2 ,S Tessa r kiiii. 

ONE-SHOT CAMERAS FOR 

COLOUR PHOTOGRAPHY 

Here ire meniiened ^hartlj^ the onc-ihot 
wtour amem In whlc^ such nMde* tov* 
recently h«en made- In conluncciorii with 
thi$ article by Mr, J, H. Coota. l« fllM 
Colaur Phatognphy 

ITic lukiiLg of tlirce cobur-sepanitfon 
negatives at one exposure in the same camera 
was first pciienied by Dii HautOn in iiStk, 
bin suitable emiUsiJns are only of ttK.^ni 
origin. In England at present LhcfC arc Uboul 
three types of coluur rumcra in op^fraiiDn: 
the Klein, or two-reHector type : tlic Nectric, 
or smniHliulite camera : und the ^Ukut. which 
gives three sepajatioiis side by side on da: 
sonic platP-i 

i'hc Kluin cujTicru coitiuliis two " pellicle 
ftulectofs which puiiuily retleet and partially 
transmit the light from the lens.. Tlie plates 
are so po&ttiotied as lo give three identical 
intiigii^, and the reficction :md transmussioit 
of the twu fillEra Hnch uii Lo en&urC equal 
e,ispofjiire of iJic three neqaiivef; throuj^U 
tricolour hi tens. The Kiein canieru is 



COLOUH CAMRRA. hi lli* M.|&ur 

UPTk4rr^ li'iini fhnB lapiJ^L-iyni udv bj fid* plpt* 

deigned h>T 3J x si in. plates, and hui an 
/4.5 Dallnicyer Jens, The camera mani> 
fautured by Bellingham ^ Stanley Ltd. 
and markuLod by Fatquhar ^ Molnney 
Conduit Street* W.i. 

This latter firm have recently cumpleted 
the firat models Of the Nectric one-^hot 
wurkiP}^ on the jHipnlar American principJe 
of ht"pack and one single deTUCUtr wiih one 
pellicle rellocutc Hie Neciric has the draw¬ 
back of rtliglii lossr of doriitition of the rear 
eluniuiiL of the bi-pack combinatinn ; but. 
as this is the magenta printing negative and 
the blue-green Is separate and sharp, the 
fact is not noticed in tho finished print. 

ITie ad\Tmtagc of the “ bi-pack ond one '' 
type of camera b a great incrcFirsp in apeeJ 
over the two-reflecrlor types, olid with an 
lens oil y X ti cm. negatives, exposures 
oi I ^100 sec. can be given with the Nwtric. 

llie lilikut systum of colour photography 
mnsibuof a one shot camera and an adiiitivc 
projector. I'he Iwam from an /4 Mikatur lens 
is spilt into tliree by a special optical system, 
and three imaf^es are prnjerted side by iadt 
through tricolour filturb on to a single 
15 > 5 cm. plate, A po^tive transparaiLv 
in monochrome is made by contact and 
placed in iJir projector, when h 1 re^rnrnhma- 
tiEJii of the positives beiiig proiected Lliroui^b 
complementary' fitt€a^ gives a reproduction 
of the uriguiiil scene in Tub colour, 

Tiie f^ritish agen ts for Mikiit are GtMjrge H. 
Fofts. tt(L 7 & ly Bakci Street, London, 
W.I. J. H. COOTE. 
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LIST OF MODERN CAMERAS 


Maker or Agent 

Name 

Acdna» l-td. ... ... ... 

Sentiin Primarfle* ... 

... ... 

See Certo and Dollina 

Certo Super-Spore ... 



Certix ... ... 



Dolly A ... ... 



Certotrop ... ... ... 



Certosport... .. 



DolUna II and Ul 



Certo Double-Box ... 


A. Adams it Co., Ltd. ... 

Hinex... ... ... ... 


See Adams 

Studio Mlnex ... ... 

. 

Agfa Photot Ltd. ... ... 

See Agfa 

Verco ... ... .. 

Vaido ... 

Vesta ... ... 

Speedex " D ‘‘ ... 

„ Compur 

Compur Rapid 
Record 

.. Clack 51 ... 

74 

„ Box 41 

Karat ... ... ... 

i" 

Camera Co. ... ... ... 

Vauxhall 


See Vauxhall 

Vauxhall Rangefmder NInicam 


VauxhaJf de-Luxe 



Vauxhall Wonder ... 


Compass Cameras 

See Compass 

Coronet Camera Co. ... 

See Coronet 

Compass -- ... 

Coronet Vogue... 

Boy ... ... ... 

Xcel ... ... .. 

020 ... ... ... 
Every Distance B 



16 ... 

. 

Dallmoyer... ... .. 

See Dallnieyer 

Portrait Box ... 

Meniscus ... ... 

Every Distance ... ... 

Anastigmat f7.7 
Anastigmat f6.3 ..v 

Speed ... 

Baby Speed Reflex ... 
Dual .. ... ... 

I" ::: 

Ensign... ... ... ... ... 

Midget 

SelRx ■* 20 and " 220 ’ 



Autorange 20 and * 

*220" 


Deicripcion 


Refivx for roll-filiTi or pluccs 


Plato and rall-^lm folding camera, with fntorchange- 
able leAsei 


Roll-film fold inf 


Roll^film folding (also adapted for film-j^ack and 
plates) 

Place camera^ with incerchanEoable lenses ... 


Plate «mera .. . 

Precision ininiatyrc with Coupled range-rmder 
RoH‘fi1m box camera ... ... ... 

Reflex camera ... ... ... ... ... ... 

Studio camera ... ... ... ... ... ... ... 


D.E. camera for roll*filims and plates 
Uhlversai hand-and-stand camera ... 

Roll-films or plates ... . . ... 

Roll-film folding ... ... .. 


with fast speeds . 


Box film camera ... ... 

flinlature rail-film folding 


Roll-film folding ... ... ... . . 

Hlnlature roll-film camera ... ... ... 

Hinlature roll-film camera ... ... ... ... ... 

Roll-rilm folding ... . ... ... ... 

Precision miniature place camera (adaptable for roll- 
filmi) 

Roll -Rim folding miniature ... ... ... .„ 

Box camera ... ... ... ... 


Piciu re 
Siae and 
Stock. 


PHm : 
6x9 cm. 
Plates : 
6xA cm. 

or 
6 X 4Jr 
2ixl* 
or 

2iXlJ 

lixS 
iIxTi 
6x4| cm.* 


3x4 cm. 

or 

3ix2i 


RolUfilm folding 


Focil-plane camera for plates and film-packs 
Reflex for plates and film-packs ... ... ... 

Self-erecting folditig roR-film ... 

Roll-film folding vest-pocket .. ... ... 

Roll-film folding ... ... . 


Roll-film folding with coupled range-finder.,. 


4j X 3i 

24x36 mm. 

on cine 
film stock 
2ix3±* 
or 

2 ixlf 

From 

3ix2i 

to 

6ix4i 

6iX4i 

and 

Various 


Ilx2i 

3lx2i 

3ix2t 

3ix2t 

I|x2i 

ilx2± 

2ix ll 
24 X 36 mm. 
on erne 
film stock 
2i:X2i* 
or 

2JrX If 
2iXli 
or 

2^ square 

or 

2i square 
3tx2t 
or 

2ixli 
I Xli 

3t)x SOmm. 
3iK2i 
2ixH 
BiXli 
3ix2i* 
or 

2iKl| 

2ixU* 



2iX 11 
2ix3* 
2lx21* 

or 

2JrXlt 


* Both sizes obtainable on one camera by means of a mask 

aaS 






























LIST OF MODERN CAMERAS—continued 


Miker or Agenc 


inviEii*— cdfiL 
See Ensign 


Foth 
Sm Foth 


GandolH di Soni 
See GandolTi 


Wallace Heaton 

See Edinex 


R. F. Hunter . 
See RotJetftex 


Ihagce... 

See Exakca 


Kodah 
See Kodak 


l.eit3£ ... . 

See Leica 

Lon. Camera Exchange 
See K^M. Hlniature 
Ltimino^p Ltd. ... ... 

See Lumfnos, Ltd. 
Newman & Guardia 

See Newman & Guardia 


Marie Trading Co, 
See BaMax 


tiuUex U ... . 

AU-distance *- 20 ” * 
Super-ipeed Cameo , 
E 20" . . 


Pocket *' 20'* ... 
Double ’* 8 ” 
Zeoi-flex ... 

E ni [gn-Sande rto n 


Ensign Reflex ... 

Foth-Derbjf I. II... 

Foth-Flex 1 and II 
Imperiil ... ... 

Universal ... 

Edinex... 

Aolleiflex ... ... 


ftol lei cord ... 
Heidoscope 
Ralleidoscope 
Purma Special 
Kine-Exakta 


Exikta ... ... . 

MulrUspeed Exakta . 
Night Exakca , 

Auto-Uitrix ... . 

Autoletce ... . 

Parvola ... .. 

Pioneer — - 

Thagee PreM ... . 


Popular Brownie 
Slx-20 Brownie Junior ... ... 

1 . ft p. (Super) 

.. Portrait Brownie ... ... 

Brownie ... ... . 

Baby Brownie ... ... 

Jiffy Kodak V.P..., ... - ... 

SIX''20 Folding Brownie . 

„ Kodak Junior... 

It I. ft de Etixe ... 

,1 Kodak ... ... 

Six-IE Brownie ... . 

tt Kodak Junior 

tt Kodak .. .. 

Retina t ... ... ... 

Retina I1 ... ... ... ... 

Pup Ilk . -t 

Six-2i0 Duo Kodak ... ... 

Regent ... ... 


Recomar 


Description 


Standard Leica ... 
Leica's lU HI and Ilia ... 

R.M. HiniaLUFc 

Noviflex 

Goldi ... ... ... ... 

ELaby Sibyl .. . 

New Ideal ... 

New Special .. 

Sibyl Vitesse ... ... 

Sibyl Excelsior 
N. & G. Folding Reflex 
** Trellis " Camera ... 
Reflecta ... ... 

Baidax... 

Baidaxettc II 

Batdi . ... f 

Baldlna ... ... 
Super Baldlna ... 


Precision miniature with coupled range-finder 

Box camera for roll-'films ... .. 

Folding camera for roll-Rtm. plates and Rim-packs 
Box camera for roU-fllm ... ... ... ... ... 


RolUnim folding . . .*. ... -- — 

RoU-film folding vest-pocket ... ... ... ... ... 

Folding twin-lens reflex ... ... ... . . . 

Hand^nd-stand camera, fitted with every movement 
required for any pictorial sublet. For plates, film- 
pack and cut films 

Reflex camera ... ... .. ... -- 


Miniature roll-film : Model II with Interchangeable 
lenses 

Twin-lens refiex ... ... ... .. ... ... -** 

Taper-bellows general purpose camera ... ... 

Square-bellows general purpose camera ... ... ... 

Precision miniature ... ... ... ... 

Twin-lens reflex . .. **. 


Stereoscopic reficx for places or fijm*pack, 

„ for roll-film . .. . 

Miniature roH-film .. ... ... ... . 

Precision miniature reflex . 


Roll-film folding ... ... .. .. 

Roli-fiIm. helical-mount extension... ... .. 

D.E. camera for plates and film-pack ... *. 

Focal-plane camera for plates and film-pack,. 


Box camera for roll-films 


Rolt-film folding vest pocket .. . 

Roll-film folding ... ... .. 


Box camera for roll-films 
Roll-film folding . 


Precision miniature ... 


folding roll-film miniature 

Folding roll-film with coupled range-finder.,. ... 


I 


Picture 

Size and 
Stock 


J^xli 

3ix2| 

lix3P 

or 

ZtXli 

nn 


3ixlL 

Hxii 

and 

9x12 cm. 

2LX2L 

Various 


24 X 3&mm. 
on cine 
film stock 
d X fi cm. 
or 

4X4 cm, 
fix 6 cm. 


nxH 

24x3£mm. 
on cine 
film stock 
ifxli 

4 X E.5 cm, 
4x fi,S cm. 


Folding plate or film-pack... 
D.E. folding place or film-pack 


Miniature pfecision cameras, with coupled range-finder 
and interchangeable lenses 

Folding horiiontat roll-film . ... ... 

Single-lens reflc .. ... -- ... 

Roll-film folding miniature 

^ Miniature folding, for plates, film-packs and roll-filmi 
"Riding canriera for plates, film-packs and roll-films ... 
Folding camera for plates, film-packs or roU-films 
^ p, tt places and film-packs 

„ „ „ roll-films only ... 

Folding reflex camera for plates and film-packs ... 
Kand-or-stand plate camera 
Twin-lens reflex 

Folding roll-film „, ... ... ... „, ... ... 

Folding roll-film wItH coupled range-finder ... ... .. 

Ve^t-pocket roll-film camera . .. 

Miniature folding roll-film ... ... ... ... 

Miniature loldlng, with coupled range-finder ... 


4ix3 

and 

9x 12 cm 
3LX24 

six 2} 

2ixl| 

lixJi 

3|x2i 

3|X2 

4iX2L 

4±X2| 

I xU 
I Xl r 
IfX ti 
2iKii 
ILxl* 


II 

3*X2i 

and 

3*x2i 
and 
4ix3f 
24 X 36 mm, 
on cine 
film stock 
2 Lx2i 

2ix2f 

lixii 
liX II 
4ix3L 
l^Xli 
3*x24 
«xli 
3},2j 
4ix31 
Iix7i 
4.Sx fi cm. 

3 X 4 cm 
LXH 
lx 14 


* Both siies obtainable on one camera by means ot a mask 
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LIST OF MODERN CAMERAS—continued 


Maker or Agent 

Name 

Description 

Peeling & Van Neck 

Sec Peeling & Van Neefe 

Photo-optres . 

Perle ,.. .— *■* ... i 

Welta-^'Weltur “ ... ... 

Weica Solida . ... ... 

Weitini ... 

Perfekta ..* ... 

V. N, Press ... -. 

Reflex-Korelle ... ... ... ... 

Korelie K, ... 

Folding roll-film ... ... ... ... ... -- * 

Folding roll-film with coupled range-finder ... ... 

Twin-lens folding reflex. .., . 

Press Camera 

Siftgle-lens reflex ... ... ... -- 

Miniature roll-fitm ... ..... * 

See Korelle 



Plaubel . . , 

See Plaubel 

Robot ,,, ,,, 

Korelle F. ... .. .. 

Plaubel-Makina II and IIS 

Roll-Op 

Robot. ... ... ... 

CoHapsible camera for plates and flinvpacks ... ... 

Folding place camera with coupled range-finder... ... 
RolE-fllm folding with coupled range-fiodor... ,,, ... ' 

Precision miniature with spring motor ... .- 

Ross, Ltd, ,„ 

Standard Reflex.. ... 

Reflex camera ... ... ... -- 

See Ross. Led. 

A. O, Roth . 

Roth Superspeed ... ... ... 

Silar .. ... ... ... 

Focal-plane press amera-. .. *■* 

Universal band-or-stand camera „. ... . 

See Roth 

Sands,. Hitnter & Co^^Ltd, 

See Sands, Hunter & Co, Ltd-' 

K.W. Reflex Box .. 

Pitot.6 ... ... ... ... ... 

Pilot . ... ... 

Patent Etui ... . . ... 

Box camera with refiex focussing ... ... 

Roll-film ipuare reflex ,., ... ... ... ... ... 

Miniature Folding roll-film reflex ... 

Single or double extension folding camera for plates, 
roU-film and fi(m*pack 

R, li, Schneider 

See R. Er Schneider 
SheRteld Photo Co., Ltd. 

AUlflex ... ... ... ... 

Norfolk Miniature ... ... ... 

Norfolk RolhFilm ... ... 

Twin-Lens reflex ,,, ... ... ... ... ... . 

Roll-film folding .. 

See Norfolk Cameras 

- 


Jamei A. Sinclair & Co., 
Ltd, 

Norfolk Plate ... ... ... 
Traveller Una ... ... ... ... 
Standard Una ... 

D.E. camera for plates, fitm-pack or rolt-films ... ... 

Metal hand-and-stand camera. D.E. ... ... .. 

D.E. hand-and-stand camera ... 

See Sinclair 

Wide-angle Una ... ... 

D.f. hand-and-stand camera with back-racking move¬ 
ment 


Technical ... ... ... . 

Square bellows, long-focus stand camera ... ... 

Sobo ,,, 

See Soho 

Cadet ... ... ... ... ... 

Tuon 

Altrex and Celtrex .. 

Folding roH-film camera ... .. -- 


Soho Reflex 

Fiice reflex camera ... ... -. .»* »■. 


Baby Soho ... 

Stereoscopic Reflex ... 

Dualex ... -.. 

Roll-film FocaUplanc ... ... 

Soho Press 

Reflex for plates or fifm-packa ... ... ... ... ... 

Stereoscopic camera... .. ... ... ... .. 

Fonl-plane press camera ... ... -. .. ... 

Focal-plane camera for roll-film* ... ... .. 

Focal-plane pres* camera ... ... ... ... . ... 

Thornton*Pickard 

Studio Cameras ... .. 

Detective ... ... ... 

Rubyette Reflex ... ... ... 

For copying finger-print*, signatures, etc. ... ... ... 

Reflex camera (plates, film-pack or roll-flfm) ... ... 

See Thornton-Pickard 



Voigtlander ... *.> 

Ruby Horizontal ... ... 

Junior Special Ruby 

Special Ruby ... ... ... 

Ruby de Luxe ... ... ... 

Duplex D.E. Reflex... ... 

All-weather Press ... ... ... 

Imperial ... ... .. 

Royal Ruby ... ... ... ... 

Brilliant ... ... ... ... ... 

Bessa ... ... ... . 

Double extension reflex camera for plates, film-pack 
or roll-film 

Focal-plane press camera, . . ... 

Triple-extension stand camera ... ... .., 

Reflex-finder box camera ... ... 

Folding roll-film camera ... ... ... ... ... .k. 

See Voigtlander 

Range-finder Bessa .... ... ... 

Folding roll-film camera with coupled range-finder ... 

W, Wataon A Sons, Ltd. 

See Watson 

Superb ,., ... ... 

Alpha ... ... .. ... 

Acme ... ... ... ... 

Premier ... „, ... ... ... 

Sayce-Watson Technical Camera 

Twin-lens reflex .. ... ... ... ... ... 

Hand-and-stand, with dropping base for wide-angle 
work 

Compact bellows camera ... ... ... ... ... 

Square-bellow* technical camera ... ... ... 

Miniature Scientific camera .., ... ... ... ... ... 

Zeiss Ikon 

Box Ttngor ... ... ... ... 

Roll-film box camera ... .. 


pi ecure 

Size anti 
Stock 


3*x2i 
2ix2i 
9x 12 cm, 
2^x2* 


4,Sx 6crti. 
2^x3i 
.5 X 6 cm, 
I X I 
on cine 
film stock 
Various 

3ix4t 

3ix2i 

CO 

a4x6i 

3ix2i 

2*X2i 

lixli 

3tx21 

and 

4*x3* 

2ix2i 

41-x fi cm. 
3^X2| 
and 
lfx2i 
J|x2i 
3ix2i 
34x21 

CO 

7x5 

34x24 

to 

7x5 

&4X4i 

CO 

I5x 12 

im 

31x24 

44x24 

From 

l*x2i 

Co 

64x41 
244X Jl 
i^4x34 

5x4 

41X34 

34x14 

41X34 

and 

5x4 

Various 

24X24 

34X24 

and 

im 

Various 


44x31 

Various 

11x24 

21x31 

or 

21xlt 

llx31 

or 

21xH 

21x21 

Various 


24x 36m.ifi. 
Oft dits 
film stock 
tfxH 

to 

41x24 























LIST OF MODERN CAMERAS—ajot/nuerf 


Hikir mr 


Ik 4 »^^e 4 ini 

ContM Ufid Z*L |9 tkt^ 


Mimi 

iUncjripIb^n 


horJ-EStti loldlri tiwtni.. .- -. .. 

lhfe.An ... ... ,r, .., 

,. *1 ■“ ”■ — 

^u|Hi IkoiiS^ siri*! h-h 

Antunm feIdJni -Jlfh C^ii fieri nn[i-rfgn^lir ..k | 

larnw* — ... 

n.f. Hjll-Hlm rDiaifil pf^LB 

lkdir*H 1 *n4 II — ... ^ “ 

Ea|»r NirEi^E ... ih .■•■< 

T^lfl-tiut “ "V 7- "■ . 

^rKlliP4 fliEplitMfri ip*1tN muplEM rariP-rindit .,. . 

“. '.. — 

CchUK i»rlf4 H, .« ... 

C^riEanDii ... ... .„ -If, 

-- 

! mlnliEiarD frlfh cgupliri! riPt*,flnri«r utri , 

ifll*r'CbiflX«iril» Fi-rawi _ ^ 

Pf'KUl^n mliniliunii wnS cDual*d i'|D.|*.DYtd*r- tn4 
In(*r<h4fii(*tb!4 liirtus. RuhlE'In phi3i4-4liPC^ti^iC 
pipiiii* m^ttr Ift pw^fcjil IH 

FricUUiB mllkltiur'« caupEsri nDiP-Nnarr. , 

ItnarriunntVIa liPWl Irtri •liCfrlC BMpmurD mmimr 
D.E. fitlrirnElnr pli.tB rHiTHei^kl ... 
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CARE OF THE CAMERA: 

PRACTICAL HINTS 

irc F\ytn wme WRImitie pritucal tj|3l 
for ihft r«n^cdykng csf the imaJI defpeti 

■nd dllapitfRiions thit majf occur \n a camira 
ifier Eoni uio—irnm Ihe rEfrtpvil of duM to 
tM Eubiiathon of 4 ark slides 

1 'oo i5fti?n ailer good inesxiU^ at thfi com- 
rii£:nceTiitinL of uiic's photograpliic career 
there k a decided falUn^ u^v’ay in the qinLUiy 
of nrie^s piciurfM, und one begins to (itcl that 
uut lost the " knack** of taking good 
pictures. When such h state of things occui si 
unii must ruaJize that just as a motor-car 
or cycle needs a periodical overhaok so dtie* 
the camera, HaJf the secret of taking good 
pictures is keeping the rameni In good 
condition. 

Although a cjimerumust be light-excluding, 
it has nut yet been possible iu design one 
which is proof againaL dust. At the begiiv 
niiig of each yuuf & thotoiigh dusting out of 
rhe interior must be undertukcu. esl>eoiaUy 
with due regard to ihc folds of the helloWS- 
rhe haek of die camera should be removed, 
the front sbouid he extended 05 f^ti us 
iJOrtErihle, ^^nd diMting done with a stiff brush 
The ouiieni should l?e so held thuL any diist 
dislodged will fall mu «f die insTmment. 
llie Kpnni-chambers or plate-holdeis mu^t 
not be forgoLten. 


If die can^era is a ver^^ ^&ll one hold it 
with the hack removetk open end dowTuw^ards, 
white 3 fixitball LnHater, motor pump, vac¬ 
uum cleaneir. or similar up|)anLlus is Operated, 

II the instrumcjit k a plate camem, 
the slides are probably the dwelling-place 
oi quite a lot of dust, 0$ a certain amount Ls 
ffoiiicihnes rubbed off the edges of the plate. 

To test for light-Lightness take off ihu 
back of llie camera, put a large %lilproCif 
cloth over the hack of yonr head, and then 
arrange it so that it fits over the fiack of the 
camera on 10 yonr head. Thun look for the 
faintest gleam, tlic sl^htest ixlimmer m thu 
darknesii Lbut surrounds you. Even \t the 
bellows joints pass the test, yon may be 
surprised lo find that several small holes 
aru visible ui the bellmvs tlicinseb'eSf par¬ 
ticularly in the comers. Tliese can he filled 
up with a lit Lie rubber sointmn ihickeiwd 
widi u litllc Um^i-hlark powder, or covered 
with small pircKi cif black court plaster. 

.'Another method 0l doing tliis test, and 
uneven more thorougli unc, i$ to m-ike use 
0l a small 4'voli lump. It is easy to hx 
this in a small holder and connect up with 
ki pocket-lamp battery. Tlicn tnm out the 
light in the room and put the lamp into 
thu film or plate end of the camera, and holes 
will $0on show if pesent, l^en nlmw that 
tnd of the canicia with a plate-huldcr and 
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take out the lens and, if the hole is large 
enough, insert the lamp in this end—it is 
usually possible to take off the shutter if the 
lens aperture is not big enough—and then 
have a good look to see if the back of the 
camera is quite light-tight. 

The pile of the velvet or plush used for 
light-traps of dark slides may wear thin. 
These are strips of ribbon velvet such as are 
sold by all large drapers. This is easily 
attached with liquid glue, but care must be 
taken not to apply too much of the adhesive 
or to allow it to get into contact with the pile 
of the velvet. There is sometimes a difficulty 
in getting the velvet to adhere to metal. 
In this case it is a good plan to affix first thin 
paper or linen to the metal surface. The 
cement wiE attach the velvet to the latter 
without trouble. If the velvet has become 
flattened it can be raised by projecting the 
steam from a boiling kettle on it. 

It is also important to give some attention 
to the plate-holders. The draw-out shutters 
should work smoothly ; if they are stiff a 
trace of oil at the edges will work wonders. 
If the enamel has become chipped, or the 
metal rusty, the latter may be cleaned off 
and a coat of cycle enamel apphed. 
Wooden dark slide shutters can be lubri¬ 
cated with a mixture of oil and graphite. 

The rollers of the roll-him adapter, and 
also of roU-film cameras, should foe tested 
for roughness, which is responsible for 
lines and markings on the film. If the 
roughness exists it should be rubbed down 
w ith the finest emery-paper, 

focussing ScoJes and Shutters 

Register is a very important thing, and 
also the correctness of the focussing scale. 
There is no better time to test both of these 
things than when overhauling. It can be 
done with the focussing screen and a well- 
defined object—a white poster with large 
printed letters is an excellent thing. This is 
set up at measured distances from the camera, 
and the focussing-scale reading is compared 
vrith the measured distance. In the case 
of roll-film cameras which do not possess 
a focussing screen, a temporary one con¬ 
sisting of a piece of greaseproof or tracing 
paper stretched across the back. 

With the exception of the most simple 
shutters, any repair or adjustment is beyond 


the skill of the amateur. The only course is to 
send the instrument to a competent repairer. 
Damp weather often affects shutters, 
making them stiff, when first they are used; 
with a lit tie exercise this stiffness will wear oflf . 

Oil should nei>er he used on any account, 
a$ it will usually make things is/orse. 

If the shutter is of the focal-plane type it 
should be inspected for small holes. Should 
any be found, the rubber solution mentioned 
previously will often stop them up, but a 
new blind is in the end the most economical. 

Various methods of shutter testing have 
been advocated Shutter), but if the 
owmer of a doubtful one insists on having an 
absolutely accurate test, it should be sent 
to the National Physical Laboratory. 

Core of the De/icote Lens 
The less cleaning that a Lens is subjected 
to the better. All that should be necessary 
is a gentle wipe with chamois leather or 
the softest of linen handkerchiefs. Any¬ 
thing in the nature of vigorous polishing 
must be avoided. 

The finest performance of many an excel- 
Imt lens has been spoiled through attempts 
at cleaning. 

If the lens is of the R.R, or anastigmat 
type, uncemented and easily unscre^ved, the 
cells should be removed and the glasses 
cleaned. If the lens is of the anastigmat 
type consisting of several components of 
different position, it is necessary to exercise 
great care in order to see that the elements 
are reinserted in the right sequence. 

Cleaning should be done by first of all 
brushing the surface with a camel hair 
brush to remove grit, and then gently 
wiping the glass with a sponge moistened 
%vith spirit or eau-de-Cologne. Care should 
be taken not to use too much, or it 
may get into the cement of the lenses 
and cause discoloration. It is important to 
clean round the edge of the lens near the 
mount. Finally, the surface is gently polished 
with a chamois leather. Filters and supple¬ 
mentary lenses should be similarly treated. 
Failing the lens-cleaning outfit, breathing 
on the surfaces of the glasses and polishing 
gently with an old soft and well-washed 
cambric handkerchief will help to keep the 
lens clean. Proprietary lens-cleaning fluids 
are also marketed, such as ** Sum mol/' 
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CAMERA GUN. Thin 
{llsTinrr irnm ihe lypts vi camttii tisfrd in 
iiircnj.rt-^iiii[ier troiruns dejscnhrd btilnw, wiij. 
rl^'vcloped in siL thtf Ol^Titpic 

C^iintLs, litld in Bciliii ill that Its 

i.t(.^i^i wjus nec<?$stuated by the intrixlutUoH 
of ]pm of 7 | indies foc^l length, 

and uf vury ^rent upCTtlire,/2 ,hS. whioh 

intended to lie n^ied in eunjutiCLiuii "ivitti 
ii ininiaLiirr. r^imL'ni. As the out hi had to 
he easily ^lor table nnd yei ri^ii! in ustr, 
iwinu the long length of the 

Jens, fiome form ot ^iippirt iiad lo bu- 
tk-sdsed, 1 his siip^Nirt is sliown in the illiis- 
tmiijori, nnd is ru^ly a Sfiecially ;irfii]itf!4 riili! 


The hniL camLiTH giiti vrais known as lh< 
Hythc/' and it was designed so th:it ir w-lh 
outwardly almost a replitroL uf the Lewis 
marrliin^r'guii. It had, for instancOp a barrel 
nasiiig of the same dimensions as tlio5Mi ot 
the Levins, a s^iade grip, eoekiug handle, 
magazine and trigger. 

Within the barrel casing wafi mounttid 
the shiittnr and tht: lens. At the rear end Of 
the barrel casing a film box was arranged, 
and between it and the len^^ n gfiis^ scicun was 
inteqwstd, Tlib screen was scribed with 
lines and conrentric dreJea. Tlie cocking 
liandle wjui euiinccled lo the filim-spon]- 
caiTving tnecjianisni. ^ that its action 
diangcd tlic film after each 
exposure. The shriller iv-a^j 
0 '|>eraied by the rrijj^cr, but, 
until the cocking handle was 
set. no exposure was possible* 
In this way all the movctncnl:! 
necessary to fire tlie Lewis gun 
had to be caniw! oni in oijer- 
ating thE^camtiiii gun. 

The Iftttsi i^Tve of camera 
gun b known as the Williamson 
A special lelepliole lens 
of 12 mehes focal length is 
adopted, and this is ustsd in 
conjunction with a patent 
louwe sluitter. Iht body of 
the camera rs made of alnmiu- 
niLs alloy, and se|HiTiLte Com- 
piu:Uneni> are provided inside 
the main casting for the lejis. 


SHOOTS KO WITH THi CAnEHA. Tf^ nmmn inn 
Wffl libo^vi' he ijiHEliill^r dn^iriH-tt' far taMni tgpii-rtiri# MiDi> 
(iHCEum. Le i rf1k<tliriir« nrriEr^ fltlM 

flB imn9 {74 iti, f«al l4ri||:1h|, th* wJwl* bolni mfluilE^d On ■ 
Farrner nflt iC<itk. Th* htlifr i» mwmA tO |ivi W rt|idil7 ni4de 
nimitry Lr If'* of lJl« f#rfl Ihd tO ika 

fHrruhlliil.V 

Stock, vnth tiie tens as an imaginary barrel 
and the sighting sysicni aiiani^ed to come 
eonvt-nienriy close to ihc eyti. Tlie trigger is 
ennnecied by means of an ^mtinotis cable tu 
Ific camera retense. This app,Tratus ha* since 
found favour with big-gnine liunietS and 
Olliers as a tekplicLO oiiifit, 

Tim aircraft ramera gun Is a British 
inveatiuii wliidi W"aH cve lived during the 
Great War wilh the object of improvong 

I he [raining nf air pifois and utMierv'ers 
in The art uf atirial gunnery by producing 
rboto^.’iphic records of thoeflecEof the firbig. 


PAODF OF MARHSHAHSHIP. A ph«fl.tr»p»! 
in ilrm/i taniira j.un. Ej iNh t-hi 1^ 

''fraitJlt’’ ffithifl* iha caDuntriC th 

iim it thw^kv^. Th* •Cf6ek-Irr4 rwcnnli Iha Wmm 









CAMERA GUN—CANDID PHOTOGRAPHY 


shutter and film-holder* Incorporated with 
general assembly is a watch which auto¬ 
matically records on the negative the 
duration of the ** burst of fire/' The G.22 
takes standard film 2| inches wide, and the 
spools allow from 10 to 16 exposures to be 
made* A development of the camera gun 
is the Williamson cine gun camera* This 


camera, which is motor-driven, is considered 
to be an improvement upon the singie- 
picture camera gun, in that a complete 
and continuous record is obtainable of an 
aerial combat. The casing of this camera is 
bakeUte, and it is streamlined to reduce air 
resistance. The lens fitted is a 2-inch 
Dallmeyer and a i6-mm. film is used. 


"CANDID" PHOTOGRAPHY: A MODERN INNOVATION 

W. R* Ayllng, A,hP*A„ A.R,P.S. 

Though mainly used by newspaper photographers for the minor purpose of ** snapping 
celebrities at restaurant tables, point-to-point meetings and other places where they are 
unaware of the camera's presence, ‘‘candid** portraiture is by now an established 
variety of photography, and merits the serious consideration given to it here 
See Child Photography ; Portraituro, etc. 


C ANDID photography can best be des¬ 
cribed as the unobserved, intimate 
snapshotting of people at work, at 
play or during rest* A picture of a man 
eating his lunch or of his mother asleep in 
a deckchair can both equally well be covered 
by the term " candid," 

In this type of work I have personally 
found the miniature camera most essential, 
using a Leica with its short-focus lens and 
wide aperture. The focal length of the 
Summaj fz enables the user to set the focus 
approximately beforehand, if necessary, and 
to proceed to take his pictures. The depth 
of focus, clearly indicated on most miniature 
cameras, gives a very fair idea of the field 
within which the person to be photographed 
may safely move 'without the user of the 
camera having need to alter the focus of 
Iiis lens. 

The large-aperture lenses, available in 
compact form, in miniature camera work, 
render transport and handling of the ap¬ 
paratus an easy matter. In addition, the 
miniature camera is more easily concealed 
than its larger and heavier contemporary. 
This is rather an important point, because 
the most charming and interesting pictures 
are frequently taken when the person being 
photographed is imaware of the fact, A 
reflex view-finder, in addition to the direct 
optical finder, is often a great advantage. 
My camera, when used for candid photo¬ 
graphy, is fitted with the extra reflex finder, 
clipped to the top. The lens is fitted with a 
deep hood which eliminates the tendency to 
flare, caused by the proximity of lights when 


working indoors, and enables me to get 
against-the-light shots outdoors. 

For candid work the operator should have 
an eye quick to grasp favourable oppor¬ 
tunities, as the camera must be brought to 
the ready at a moment's notice, A steady 
hand and a light but firm grip of the camera 
must be cultivated, as exposures sometimes 
require 1/5 or i/io second—long enough to 
make " camera shake " a real risk. 

The most suitable negative material is 
undoubtedly medium fast panchromatic film 
such as the following : 

Kodak SS Pan. Speed : sch. 26^, Weston 24 
to daylight, 12 to axtificial (Mazda) light, 

Agfa Isopan ISS, Speed : sch. 30®, ’VVeston 
24 ; and others in the same speed class. 

For work under poor lighting conditions : 

Kodak Super X. Speed : sch. 29®, Weston 
32, Afga Isopan ISS, Speed as above, 

may be safely used and, if known to be 
under-exposed, may be stretched in develop¬ 
ment and intensified quite successfully. 

Where conditions do not require such a 
fast film, i.e. outdoors in good light : 

Kodak Panatomic Film, Speed : sch. 17® to 
20®, Weston 16 to daylight, 8 to artificial 
(Mazda) light. 

A^a Isopan F, Speed : sch, 27®. Weston 20, 

Agfa Isopan FF, Speed: sch. 20®, Weston 12, 
or other films of the same speed rating. 

If time permits, it is always advantageous 
to measure the light which is reflected from 
the subject by means of an exposure meter. 
This is particularly essential in the case of 
indoor exposures made by artificial light. 

In most cases it will be known beforehand 
when candid photographs are to be taken. 
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CANDID PHOTOGRAPHY 


and I would suggest 
that the user of the 
camera should measure 
the light either before 
liis subject appears on 
the scene or whilst he 
is preparing his camera. 

Measuring the light with 
an exposure meter can 
be done quietly and 
unobtrusivel3^ a photo¬ 
electric cell being best 
for the purpose. In the 
majority of cases it will 
not be necessary to 
use a filter unless par¬ 
ticularly good pictorial 
effects are aimed at. 

With regard to the 
method of holding the camera, I have found 
it easy to use a neck-strap, the ends of 
which are clipped to the side of the camera, 
and for which most miniature cameras are 
fitted with metal loops. If this neck-strap 
is adjusted so that the camera lies on the 
chest, a slight pull can be exerted down¬ 
wards against the strap* and a favourable 
moment chosen, when the lungs are fully 


inflated, to press the 
button. This method is, 
of course, only applic¬ 
able when using the 
reflex view-finder or 
when using one of the 
miniature reflex 
cameras. When using 
the direct form of view¬ 
finder some method of 
supporting the elbows 
on a chair or wall, or 
even leaning against a 
firm upright of a build¬ 
ing, is to be preferred 
to just balancing on 
the feet. 

These cautionary in¬ 
structions apply only in 
the case of the longer exposures, from about 
1/5 to 1/20 of a second. From 1/30 onwards 
the average user should have no difficulty 
in maintaining a steady grip of his camera. 

In the case of indoor functions, dinners, 
banquets and speechmaking* beware of 
obstructions. It may be that a bow! of 
flowers or other table decorations may 
obstruct your vision and be so near to you 



ANGLE^FINDER for CANPID SNAFSHOTS 


Above fi seen an an*k*finder in use on che Roboc 
camera, widi teas towards the Hf he ; the camera ^is 
held upside down. By s^upporcin^ the left churnb on 
the nos* and th* foreftnaer on the forehead, the aline* 
ment of the ansle-ftnder and the right eye is maintejned 



C^ONFERENCE AT EASE. Thti supreme example of candid " photography ihowi the end of the night conference of the 
German and French mlnistef* during the Second Uague Conference in Jamtary, 1930 
PhQto, Dr. Erich Sofemon 
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CANDID PHOTOGRAPHY-CAP 


that ytiti du not regalias obstmctloii they 
cause. Alio rcmErnil>LT Llial. larjje dishes and 
cutlery irt ill reilect Ughi and cause flasht.^uilu 
shtj lens. A qiucfc gUmj.»itr uf imnd you, jxtst 
prior to maki[is the cjcposure.w! I enable you 
lu spot anyJhm^' nf Hib^ naLute wlikh 15 
likely to spoil yixiT picture, 

Eii the case oJ pimiography at burniucMs, 
bp careful thui yolii' victim is not in Ibr act 
of taking a lar^^e miuuhful/ otUenvis?e the 
resnits will not lx us pleasant as il the 
skierwere srailmg happiJy- 
Uevclopmcnt of bhiis or plates should Ik* 
cjirrk'd out with osie nf rhe standard fine- 
£;iairi <l:!>vck>[a?rs, because pictures of this 
nature ate usiUiUy eniaf|!;jerS to a ron^ckraialu 
extent, Ko£|;ik DtIj tir l^Ltu Fine Grain 
Dtwcloijcs, A^fa " AtomiU.” or ” Tetenal '' 
developer do not ref]uirc extra cjxfMJsui Cii?, and 
are suitable for dcvciopinpf candid “ hlmx. 
The usual fault in connexion with lauidid 
phorography is uiidcr-exp 3 &ure, for which 
the obvious rCTUcdy is to rx jiose ninre fully ut, 
if this is imjioHsiblc, lo Lrcsil the finished 
iit'^tttive by bleaching and inrenxifying. Yoci 
cannot, hnw'evei, oxjiect lo [mt ou your 
negutivc subject matter which lias not regis¬ 
tered at alJ [sCfT Tntcnfitficnlion}. 

Another fault, customar>' in candid work, 
is movement, citlicr of ibe cuincta or of the 
subject l>einjs photoj^raphetl. 1 'he remedy 
for the first is to find scrnic easy niEiiinci of 
holdin^^ Lhc CHiniora Steady (It is surprising 
h^,iw a It trie movement of I be inameiit will 


Sj 50 i| a pcNod pint [ire. J The remedy for the 
i^itond is uj make ruore shots, fn the ca^w of 
miniature cam eras, many «hots cim bu taken 
at low ctiflt, and JO or 30 expiJ^ures are 
worlh while in order to secure one or iwo 
clear, excellent pictun.rs uf ihir siibicct. 

Usfnf the Angir-findcr 

box cuEiiJId camera work, you should culti¬ 
vate on eas)\ firm TnethfKl of holding your 
camcru and pruelijat: il constantly. i'ry 
taking picture$ at right angles by using a 
right-angle view-finder^ or even liiecUbtuillury- 
relkx finder, holding I he carnera on its side, 
Nhwt relirx rami'ci-s can Imj iiwal upside 
down 111 even ^ideivays ior (his purpose. 

The avernge nma teur liboukl t=r.xptrrifmf:e nu 
difficulty in pmciising candid photography, 
provided hill exposures are given, a careful 
choice of the b^t ntgattvci 15 made, and 
opfHjrtunity keenly watched. 

CAP. ^riie iiiiviit which is ubcd, chiefly 
on 5India cameras, to uncover and close the 
lens when making a tirnu exposure. 

A tap 1 .' also piovitled with all cameras 
having delicate and expensive lenses to pro- 
teei ibtm fruni dirt iinil uccidtntal damage. 
To prevent the enp being mislaid ii is 
ait.^ched to the lcn.s mount oil her by n black 
silk cord or by a hinge. 

Drange gloss, lens raps nre fitted to pTi> 
jcctirjii printers 10 allow the btomuLe paper 
10 he pLicetl in |>o 5 ition on tJie basrlKmid 
ut ciisol witliu-iil fogging. 


Woles flit CempOSklon " THE CROSSING*' 

Long be lore t\w *j| llir *'isi-* *' \i\u[ hk-vtiinc 

civcrvrorlttd. the AQtbor fj[ Uuj csiampk uttractwl nttcntlea 
by tht* iibility ^al4 livliiclJ he pnrs^ntnl jnii^h ^bjrctit. He- nhnwrC 
tfijit he WM able to deal vnih them wiUiuLii -tjun vt-yiiiy #1 
oJ cciN.-mrLi:in- or au iirtpri^^loa of inAUibJEity in the cQuatKiiitioh. 

][erc the j^EiUjeCt MUiUcr is familiaif, but otigikEHlity of 

nntlorvlc. Thr vk-wtKJint lit Hot Uw mwt HSuaJ oiw?, but jij ^nnty cOm- 
prchenhiUlr ihn vArf.t ttut w^kl bfi hM=il from 1 Wii^daiv nrit ton 
Iiij^b Up. llierc js nu Ovcr-MmiijiUk; of IIil^ ^KTSiwclb-c", JUkI IIh> vcrlirrtl- 
Ein,- so toil' aA ro auju^cit thi; pmlHLbihty oi n falling front bruuKlu 

ifllo opmniliun. 

In lJl«- djaj^niTniftlc ftkutcli tlic ciirnpositic.iTi \.m\i been ^itnplili «<3 
nito n Ir \v hJlipnt lIULs £if UiTtctiofl, and thu help^i to (rmptiuiixA thr 
reaioa for liU' uIpvi^mjs abUiE^ Um pM'lurV Thefr'sii a 

nrijiiijuii£«d of the stronie line of ihc iomp-pcwt 

b^tne repriiln:! W thi: mAiiy ^'ertjoik 0/ tlift 6 ^ikri£ 5 . Ahhiiiij^h tiir lluo- 
brilliant fllobci^ nrtmi;! UltL-Ution. tfip rye easily man dcFvrn to tbf 
of A^uri^i, which ikte Toughty conhimed In. i crian^ulaj- 
7711' ditt^onciLl (.wild nf ouMfsinj^ is by st^i^nri bnci 

At ri^ht aitelt^ to it. 

A Inku- n^lO givM snaritip to the wIjIIp the lofi^-oiLht jstuiiLcuv^ 

bind tilt Kt™ 3 r tofLi-llii-r Tin.- of the tsu 

rxirlAin^ tlin ^{^ncroi arreitocl motion It is a firmlv knit comnOAidan 

\y f, A U 
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SOAS^BUmiS 
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CARBON PROCESS 


CARBON PROCESS FOR CONTACT PRINTING 

or Aulcifjrtw Cq., iid. 

The idu 1 & uefortunittly^ pre^iltni umpnjrt aFfiatftjr pl»cs:(^raphers that thw Carbop 
\% unu^uuHr diHiCUk :ind complicated. THll thii Edct h crronci^s b nho^-vn jo 
the telLfl#lrt||! artidfl. ^htch ewpl'iln? kucidly how tha superb ruulti pottlbEe bjf ihli 
proc^TTiay bcdbuiped with lltlJ* man iroubk thin prints madcb;^ ir^Ort^l o^hcf rnedia. 

Carbon b eiientially » cDniaci procfess. For «nbf£ornenEf ree Carbro 


T S[L cLkFbiHi priiU. 

more titm? to prof litre tlum priiiLir 
nijiile by most uLliui media, lias 
great advantages arid qua litter, and ibe 
£-ti|Hirb nKiilr5 obtained well rejwiy 
extra lime taken. 

Probably the? greatest appeal of the 
f^noctsi to tbe ai^erage woi'ker is the g^at 
variety Of rt^ults obtainable. WherfaH iiii 
niusi nf the other printing media u\ idluble 
ntify one robur, with perhaps slight 
vuriatiotis of rone, is possible, thf^ oirboii 
'iVorktr has enormous seope an uoeoiiuL of the 
large niunUir of pigment paper.^ ol vanuiis 
coUmrs and the eqiiall}* large of 

wippjrt papeo. 

A seascape oi woodlund scene, printed in 
Out of the several gfeeus avaiiabk, will 
often reveal qtiulilies luthcrio unsus|X!ctKl 
in tlie negative, w'hile the mellow soft tones 
of iineient wfM>dwnrk or iiEusunry may be 
beantihilly rendered in brown or black. 

As regards quality* carbon still holds a 
premier position. The image is composed n( 
pute pigment in gelatine, which givet a 
brilliancy and richness nf truly remarkable 
quality. The teaultb; ale absolutely per- 
manciit, and extremes cf temperatuic or 
climate liuvu no detrimental effect. 

Carbon printing not difficult, and 
given a negative oi the rtKiuisite quality, a 
iiio^t impoiiunt puni. and the e.\ercise of 
care in manipulation at the various siagcii, 
i\o undue difficulty should be DX]x?rieiiced. 

Of of the Ffocess 

The basis of all the processes to which 
reference will be made is the action of light 
i3l>on organic mnitcr in the pre^icnce of *he 
alkaline bichromates- Mungo Ponton ftrsl 
ulwr%^d this action when exposing ici Ughr 
pa|x?r tvhich bad been immcricd iti a solntinn 
uf bichromate of potash. Becquerel showed 
that sishid paper acted mtjrh more rupicUy 


mitlcr sudi iicLtuai than misi/ed p^ipcr^ hence 
the .issodatimi of gelatint* or gum, or their 
analogucLs, with the bichromates in such 
t:.xperimeiiis* 

Pnitevfn ioiintl that if a pigmCLit were 
mixed with the con^pound of gdaiine and 
bichrotnaie. those [KirTTons upon which the 
light acred wen: icndcred wholly or partly 
hisolublc. f>n putting Ids exftCiSp<l pigmented 
p^iper in w“irm water ^ however* he found I he 
pigmented compound flouted aw*ay from the 
paper alu^gethpr* hut he* also found that if 
ho Fiprrad |ii>s pignicnted gehiLine vet>' 
thinly, and exposed it to light under a 
negative witli pure black and white lines, 
he vraa I hen able lo ilissol vc aw^ay only those 
portiom upon, which rhe light had not actefi, 
L-ind he actually so prixlncefl thu first photo- 
graph in pj^ent. 

Swan's fmpfovcrtreiTts 

Tlie hiLc Sir Josepli Wilson Swan iiUro- 
dneed the Titst practical method of pigment 
printing in 1^(14. He cocited gla.S!i W'lth 
pigmented gelatine, but first coated it with 
collodion ; when the whole wa.s dry it w-as 
rtf ripped from tlie glaisi aJld thus w'as 
mmle the first autotype pigment pa^r. 

Later, he did away witlt the colliKlIun and 
glass, and ^ilmply i^pread his pigmented 
gelatine on paper. This was exptwed to the 
art ion of light under y. negative ; the surface 
•was llieii coaled with indiarubber solution, 
forced into contact with a [ucce of paper 
similarly coatciL The adherent ^eets Tvere 
then placed In warm water, which snftenet! 
tlse gelatine in contact with itie paper 
upon winch it w ab first ^iprcad, enabling that 
10 be sldtuned oh. The picnirtf w3ls wa^^hed 
up from the back, rinsetl m COld w*aier. 
allov^i.-d to dry. and there was the photo¬ 
graph complete, noting on the indiurubber 
paper. Rut U w^as reversed. To obviate 
this, paper was prepared with celafine. 


U T 
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ren''ier<^ pmntTcallv iitiultiljitt: h\ cif 

Ilium , thia being jilaced in w.^rm walei 

I he gelatine became wflcntid^ Tlie pheto- 
gTJipij uii tlm itiiUaruLibe!' paper was ihen 
put hue contact with rliLs gelatine paper 
iiiuler waltfr anJ ihe iwo surfaces brought 
Lo^ieLher. When dry, the indianihtMJT paj^Kijr 
wa^ remmred, reve}iliii;||' llie print in iti 
ljru|H'i position, attached to the gelatine 
paper. 

CorboJi Pr/rifj 70 Years Aga 

In rsli. J. R. Jului^n found that in 
ordcf to hx a pigment print upon a^per- 
manfTit nr ltiiiiporar>' support Do cen^ent was 
iicee&sarvp provided that the Empjwrt wuji 
impfr\'if>ii=i to air and water ^ that if we 
ky the wetted ttssite upim .-^utrh a 
SUpfKirt, remfiAing the air aiitl excess Of 
waiLU fiom between tfie surfaces, the 
insoluble or partially in.soltihlt! aurkee of the 
tui^Tie adheres LoiU The tissue, thus mounted 
on an iinpermeable support, wtu placed in 
warm wuter which, Softening the gelatine 
ut the back, enabled the paper tn Im skinned 
off and the picture developed. 

If glass is used as the support, the picture 
is CfrTnplete aj^ a tran.^paxeiicy^ or hts a 
picture to He viewed by reflerteri tight when 
backed wuili pujKrJ:. If Lhc sup|>ort Is not 
transparent, the picttire is inverted if 
ordinary negatives have lK*t:n employetL 

The fEm^crary Support 
III 1H74 Mr, J, K. Sawyer introduced his 
** Flexible Temponuy Sup^Dort/' which, by 
permiLthig the development nf the picttire 
on a soft couch or hltn of an insnlublL- 
roll* lid body, scetircil perfect adhesion# 

’nie teniporary' stipjwirl con pis of a tnugli 
nnd hard pajKrr sipcciulJy mude for tlte 
purpose, and coated very evenly by machinery 
^vith a solution □! gelatiiic which, when 
dry, is pcrfectlv insoluble. This is again 
coated with an alkaline solution of lac, and 
the ffurface is next ttcaiLed with a 
coinponitd wliich enables the plrture to be 
easily stripi>ed from thir support un ike 
uppUcaiiiui of the trattsfer paper, Tfie 
advantages of this .support are nnmcroiLs. 
It enables iJjc picture lo viewed peifcctly 
<Luring tfse process of devcTopnient: the 
yielding nature of the. ^urticc liold^ wathuiit 
blurt lug tltc delicate detail of the image. 


The pieces of sup|xsrt can be used over and 
over again alrnost mdertnitply. 

Snell wTre tlic viLriouii stages by wdiich 
Lhc Autotype carbon method of produring 
photographs has reached its j}reserit develi>j.H 
incut. The process hiis passed through the 
early st- 1 g« of dtlhaiUy ami imccarlainiy 
Lu establish suGCckdi, uW'ing to u more com¬ 
plete understanding of principles, lo simpli- 
Juration n/ jiroccduru and to great iiilpruvv- 
ments in ttie manulacture of materials. 
In like phntagraphs pruilured in silver 
coin|>onnd^. the carbon print is as durable as 
the pigmenr employed tn its produrtinn. ft 
this is purmaiJCiU. mi llie piint^ fur it owes 
it$ colour entirely to this inert pigment in 
its miclianged condition. 

The material employed for prints m 
permanent pigment^ is known as Autotype 
pigment pajw or, os it Is very commonly 
ml led, carbon tissue, and one of the very 
grc'at advaiJtUKes thaL Li 11^ prucu£iS po^csseSr 
besides permanency of results, is the variety 
uf eolnuni in wdiich thu pigiiuuit [iiupvta u/c 
obtainable: there being, in tact, a range of 
alxnit 5fi different cohiurs. 

Single and Dcmb/e Trensftr 

There are two TnEtlu>iis of producing 
carLxiJi priuti: L i?inglc transfer and doubk- 
transfer. If prints are made from ordinary' 
gJas-s negatives thu irrluge in the hnished 
print is reversed if made by the stngle- 
tT’ansfer inethod. As the image, w'hich is 
in cuirecL position on tlic pigment pa|>er^ 
becomes reversed in the process of trans- 
f Erring, to torrect thbs re venial the double^ 
transfer method [$ employiid i Lltat is, tJiv 
image is developexi 11 pnn a piece Of temporary- 
support pit[>cr mid then tmn.'vfprreii tua trnat- 
snpporf pvt per; which will biiiig Lhe iituigc 
the right way round, Tlie various fiat 
films aud spools of filiiu: now' in coiiimon 
ii«e may be quite sutcessfully printed by the 
}^iiigk-traikifei methcwl by reveT^rng the 
him in The |>rinElng ftiimc. 

Wlicn making glass negatives specially 
for carbon printing, the usual methi>d is to 
reverse the plate in the phite-huldci by 
placing the glass side nearest to the lens and, 
of course, mukiu]^ the necessary adjustment 
to the focussing screen. Tliis w'j'l] give a 
currectly placed image when printed l>y the 
sin^de-transfer mctJiod. 
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Tliu Aril itcp nccess-ajy \ii th^ 
prr^duciion of a carbon print i.s 
till* ^nnthxing f}f Llit; pij^tnent 
paper. Some pure bichromate of 
porash dissotv#^ in hot wutvi. 

One oiiiiee of biel iron late to each 
pint of hot water ^vill pvo. ^ip- 
priJxiniKttly, » 5 eeuL Imlli, 
which ii a convenient stnndardi for 
ililiitjon m rerpiiT-ed. 

A 4 pifr rrnt^ hath if about 
correct for iionnally dense negi' 
ative-v. hnt a waker It^ith may 
be advidjila^eoiiily cmploycil lor 
tie^ative$. It must be r*?- 
MlembtTt^d that Ihu stran^t];i of 
the sensitidnj;; bath affects the 
printing speed of thf? paper; for 
instancL^ piemenL papei seasitized in a i per 
eoif. sciltitton requires about three times more 
ts^xjiium than a pie^-c trealed in a 4 jier rent, 
ttohirion and printed from the same negative- 

A piece of pismeni paper slightly larger 
than the negative to he printed is placed 
in the above bathp whieli mu:st be cold. 
The paper shotdd be thorooghi}" tmmersedH, 
any nir-bellji shniild he remnved, anti llie 
edges of the pigrueiu fjaper should not be 
alfowed to eonie above tJie surface of the 
elution. 

Two minutes' immersion will usually he 
f(»und sufTiciGnt to ahnw the pigincnl paper 
to absorb etiough solution. It will then 
lie quite limp and flat in the bath. The 
ss^liTtated pigniciit pajK^r is tficji removed 
and laid face dmi^Tiwarcls on a sheet of glas5 


SCNSmZIHC TMC flCMPHT eJkFiB. M Ui« t4st. th\i 

ki i<lQn 4 M'lthi 1 bldtnqnilE* bktll I bul- in (ht lllultmclJ^n iIk>h< til* H>a«rM|grr |« 
ulini. br 4 ipiilt [«-nirU?4r. M Lt tli* ijiIrh a\ ifa* 

tluuB with ■ tiK* af toll 41infi*l. with Srm. t>*n urohM mMeh wir 


aiLd ui\y supcrlluous soluliou removed with 
a Hat squeegee. It is then stripped oH the 
glau^ and hung Up by one comer tn dry in 
complete darkness, 'rbe sensitiziiig sliouid 
preferably Iw done in arrificiaj lighi, hut v 1 
dune hi dayllghl grem aue nin^t be oacrciRFd 
to see that ii is very' subdued, 

U"hen dry the pigment paper is highly soir 
ocptilih: 10 the acliun of dayhghr, and nnles< 
kept in special siotEige boxes h wiil lu^t ' 
ui good working cunclitioii for more 
few' days. I'or the quick seosilining ami 
drying of pigment p.iper a spirit sensitiier 
is avoilablc^ but tlie method deis^!r[bod nlxave 
is pmferahle. 

Tbior lo printing, the negative mu-51 be 
provided with what is knmvn as a safe edge — 
an opaque margin aJI the wxiy rtiujt± 'I'his 
can hi^st be done by cutting a 
papn-ir infisk. The object of this 
sale edge is to giv^e a soluble 
marpn all round the picturp. iall- 
ing wfilch trouble wuukl probably 
t>e experienced at a later stage of 
the procecKfings, The negative is 
ilieii placed in the printing frame 
in the ordinary way, and a piece 
of iht: sensitisunJ pigmeui puper, 
slightly larger than the masked 
image* is next placefi in coni act 
with it. 


hRIMTINC Fft^WE. Whitn 4 rT tfptf itnMErtlrtt * 11 * thiy* 

■ tilniul! * iwlillM: |fi hjfn*. thi Ui" 

n»|4li-^ firrmid hj -eINjm of gvmniKl' IJpt 


Printing is carried Out in day¬ 
light, blit not in direci simlight, 
and as in) vLHibte imiige is fnrrned 
during the printing stage the 
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PRINTING BY DAYLIGHT. The loaded prinEiiiB Irame is next exposed 
in a window, but not in direct sunlight. The exposure muse be timed with an 
actlnometer of the type shown turned, of course* to the window 


exposure is determined by means of an 
actinometer (see Exposure Meters). These 
may be obtained in several forms, but the 
principle of working is the same in each case* 
In the simpler form sensitive paper contained 
in the actinometer is exposed to the light 
at the same time as the negative is put out 
until it attains the same colour as the sur- 
rounding part of the face of the actinometer, 
and this is termed a “ tint**' Experience 
only can determine the number of tints for 
a given negative, but for one of medium 
density two or three should be about right* 

When the correct exposure for a negative 
has been found, it is as weU to register 
details for future use and as a guide for other 
negatives of similar density. There is no 
necessity to open the frame during printing 
operations, and as a rough guide 
it may be mentioned that pig¬ 
ment paper sensitized in a 4 per 
cent, bath is about three times as 
rapid as ordinary P,0*P* 

Up to this point the method 
of procedure will be the same 
whatever the nature of the 
support upon which the picture 
finally rests. This may be of 
paper, canvas, wood, ivory, 
porcelain, glass, metal, etc. The 
pigment paper after having been 
exposed to the action of light 
under the negative has the latent 
image formed in the pigmented 
gelatine which has been rendered 
insoluble according to the 


hght-action through the negative. 
The insoluble image is upon or 
in the upper portions of the 
pigment coating, the soluble 
portions being the lower parts 
or those in contact with the 
paper on which the coating was 
originally spread. Development, 
therefore, must take place from 
the back, the face of the pigment 
paper being mounted upon some 
support to retain it intact during 
the process of development. 

WTien printing has been judged 
to be complete, the pigment paper 
is removed from the frame and 
placed in a dish of cold water 
until the tendency to curl has nearly vanished* 
Assuming we are proceeding by the single¬ 
transfer method, it is placed in contact with 
the prepared side of a piece of single-transfer 
support which has also been previously 
thoroughly soaked in cold water. The two are 
then laid face to face on a piece of plate glass, 
or other smooth support, and thoroughly 
squeezed together. They are then placed 
between blotting boards and left for about 
20 minutes, after which development, which 
may he carried out by day or artificial light, 
is proceeded with. 

Development is commenced by immersing 
the mounted pigment and transfer papers in 
water at about 100^-105® F. In a short time, 
only a few seconds, the soluble parts of the 
pigment paper will begin to ooze out round 



TiSSUi AND TRANSFER. Alter phnilng* tl^e exposed tissue and a 
piece oF transfer paper are soaked In cold water, and then plated together 
as shown above. They are next squeegeed to£cther and left between 
blotters for about twenty minutes 
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CARBON PRINTING s FIVE STAGES. 
Five scales in ih* prodiiccion of a carbon 
print are shown here, CencrcT pigiTienr 
paper and mounted on support paper before 
Immeraton. Above, after immersion in 
deveroper, the pigment paper and support 
paper are withdrawn 



Jjf*re the image is seen parcty developed. Note how the super*^ 
“Ous pigment Is dissolving away. This occursi when warm water 
is gently splashed over the surface 




The oozing of the pigment at the edges 
(seen in the photograph on the left) indicates 
that the pigment paper Is ready for stripping. 
This Operation, whidi must be done with 
carei, Is shown at the top 


The development completed. The print is now ready for 
immarslDn in cold water and is then transferred to a potash 
alum sofucion. A final rinsing completes the process 


Phatos„ 6. Chombers* F,RJ*.S. 
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PiEUhlC Of? TMl TIE5UE. Thv iaTiU^ldi ^?\ UliyK xn4 ll 

i dliih wirrn -wraur undl ilvr ptirninl trafJ^t MhH rcyfio 

llli «drt9. Wh»n iKl btqblnt U emu abyTC, U |«rtjp pyll«d 4EP 


the t:dg&. ai^d this ts t h? sigiuil 
Jor e&Jitly stripping tlit: iwg apart, 

csuT indn^ lak^n 10 kojsp iliein 
under the surbre uf lUc w^atet 
while dDuii^ so. The ptgmenT 
papcf is now Thrmvn u\yi\y and 
development of the intake, whiclk 
has now teen transferred lu the 
transfer |ki|k;[^ continued Uy 
gently splftShiDg the hitter with 
tlie w^^^n wtiuii lill all supettluous 
pi^tnent lius been dtssolved awiiy 
and (he image fully revealed. 

z\ certain nmonin of rnntrol is 
availahle during dcvelopmient. as 
by puuriitg a streiun ot fdightly 
hotter water on to a given pan a 
high-light can be " deaned up 
or ^^hadovi' detail be mote clearly revealed. 
\Mien dcvdopEneni iS judged to be com 
pjete, the print* ahtmld be placed m dean 
cold water and iheit transleiTed to n 5 per 
cent, solution ot potash aluiu lUiljl they inflow 
Siam left in Llie paper by thts bichrumatc 
has disappearetl. After a final rinse in 
f^verai changisi oi cleao w^aier the prim is 
hung up to dry. 

Dongle Troos/er 

Dcvdopmeni in double-mnsfei printing 
takes place upon a terrnporary support* fhe 
object being to bring the rasnlting picture 
into the correct positioii by means of a 
Eul^^ uen t transfer. This temporary- support 
may be of nt rigid nub^uancc such as malt 
npal glas, or flexible like paper Before use 


It IS treated with a waxing sohitinn, ’^vliicli 
allows the image l« leave the suppiort at the 
appointed time 

Ihe gcri-eniJ iiiHlructiuns s^iven in Lhe 
preceding pages on priming and dm'clnp- 
menl are appliciilik-, bul cure mual be taken 
no-l to overpiim, as there i* Ics* latitude 
when developing ujH>i3i u temporary suppotl 
fhan ill the C0$e oi single-transfer papier 

The lemporary support, when pul in the 
niuuiitiiig water, will curl, only one side 
being pervious to Water, and musi be allowed 
to remain until it hccoines flat before ihe 
pigmeni |xi|jer is mounted on to It. 

After dcvdopmani the print* should be 
treated in the iraiiie matmei Eingk transfer ^ 
that ia. rinsed in cold waier, put Into the 
alinii bat in again ri nHcd and hung up to dry . 

A piece of final support, huger 
than the prim, hut ^mewhai 
sinolk'T thuji tin: tem|x^raiy' sup 
pen on which ii has been de 
velnpcKl. should he isnaked in cold 
water, then phuxrc! in water ot 
alwuir 90®^ F* for about iwo mtnuies 
and oilmvards relumed lo ihc 
cold wnier. 

The dry pnni on its lemporary 
support is now put into the cold 
water nil limp, and then placed 
face uppermasi upon a smooth dal 
surface. 

The piece ot softened final snp- 
port is placed upon it and the two 
lightly filmed together. The tims- 
fercosting and thedevelci|>ed print. 






BY CARBitO PROCESS^ Rem»rkably fifio result are obtaiAfit* by adopting iha Carbro method of printing* which tt i com¬ 
bination of the carbon and bromide procesies. An admirable example of a Carbro print is shew^n here in which the ^mous Guy $ 
Cliff Mill. Wirwlckihire* is depicted. Another example of this process is reproduced in the art section in page 143 

Photo, fl. Qiombers. F.iPUPX 
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whisrh la :iii in Iwcflmu niiu 

film on drv^ng ttuough ttie &n£jifti:]icd 
mniilding itsirU into tUo inequalitit^ oi 
the piclure. 

The adlierinj^ are then liuii^^ «p. 

anrl whfln tli<>roujihly dry ihcy aw siripperl 
iipiUt, lilt iroaf?e being Jnnnd intsiec on the 
linal snppon. 

Ra^trie^ the Intp^c tuuubet Ot pigmeni 
I 'npefS uvatkbic. (hew is also :i varitnJ ussui t- 
menr nf transinx [Kiixirs^ nitd as the^e cover 
a wide fange nf texture and tunes, wJien 
tnkpTi. in conj unci Loll with the ruimemus 
colours of Uie pjgmeTir papera, tlicy uficr 


alinosl ualintitcd scope as regard# the 
vari.iTinTi& of rpisuh^ nhtaLnublc. 

Tht Cerbon N^gatlv^ 
Finally it Rh{}[iiil lie jHiintcil out that the 
ideal iies(ative for carbon printing should be 
dflsfidedly " denser " and pluckier '' llliUl 
11 lose cm ployed lor most other priming 
methods. 

Fur a fuller Licatlsc on this subject, the 
reader is referred to Ihe A Bt' Tinitk to 
Autotype Carbon Printing.” publihlied by 
The Autoly'p^ Cfi,, T-tdi, 50, Kew Oxford 
Street, Luiiduin who art also ttie 

inanufactuwrs of ihe n^essary materiak. 


CARBRO PROCESS FOR PRIKTING FROM BROMIDES 

8 . Chombcrij F.R.P*S. 

Of AiiWtypt Co., Lid. 

Thfi feFldoni. Ejciwcc^p iht C^hto and Cajrbon proc«5« ire hflfe ^feicriped. and a-1:1 nr 
itiKikrn^ry gFviii ot ttifi formerV Tid¥ant*£« ^nd dis^dvinu^ti, with fuU Irkitriictiani for 
cbtaInKng 3u««5fu[ prints. Th* vlnutJ Sndurfc itic iiss of brorttfcde enUrgemeikU 
prepared kn th« ordtniiry wiy 


C ARBRO niay be aptly termed the ofl- 
spring of Carbon, for it is an 
adaiJtatlon of the latter process, 
and Its ongin is of a mneh bter date. 

A Carbro prim b actually a Carbon, hut* 
whctcas hi carbon it is the lighi passing 
through a negative whidi renders sensitised 
pigment paper Insoluble in varying tlegrces, 
in Carbro this artion Lakes place by ii 
chemical reaction between pigment p.Tpcr 
and a bromide print. 

A^fvontagci of Corbio 

All the ad\^antaj5€:s possessed by Carbon 
cannot be claimed for Carhro, hut, nn the 
other band, rhe latter procEscs advantages 
of its own. wluch appe^ to ihe worker beking 
fiidlities for daylight printing, or disinclined 
to make enlarged ne^li%'cs. h'urthermore. 
after the pr^Liction of the necessary 
bromide pniit, all further operations can he 
carried out m full day or BjHhcud light. 

The hill range of pigment papers and 
amglu-tnuisfcr papers, as described in the 
Carbon process artavailiible for Carbro. 

Anyone with fuctlJttes for making bromide 
prints, and a supply of hot aaid cold vvati!r. 
can .ittempi Caxbro printing. 

Ill addition to a bromide pniu and tbe 
essential chemicak. a supply <if pigment 


paper, single ^ transfer papers and n flat 
squeegee are necesasary. 

The two dishes which are to hold tlu? soUi- 
tton should preferably be nf |>nrcckin, but 
enamid inia^ lujiy be used provided they aw 
sound. Papier dishes are unsuitable, 

Twn furihcr dishes, ui' otlicr vessels, will be 
required for soaking and washing purposes, 
and these, tfjgeihcr AvitU x piece nf pfate 
gbsa, 11 few' blolUng tK>urds and some waxed 
paper, compleTo the nut lit . 

Wkiat actutilly take^ place in the proclnr' 
ttou of u Carbro print is tliat the chemicals 
abwrbpfi by the pigment pa]Tcr hlrach the 
silver hnugc of the bromide pi ini uiid Lhe 
same time tan* or render insoluble, a portion 
of the gelatine of lUu pigment paper exactly 
corresponding to the image. Tliis insoluble 
gelatine im:ige adheres to the transfer paper 
but, during the process of development, all 
rhe soluble gelatinn is removed by rhe warm 
w‘£tter, leaving nii image in relief^ made up 
of vary'ing thicknesses of in$oluble pigmented 
gelatine. 

It is this reiki iiuage which liuch 

superb depth to the shado^vs and other imtqiH? 
qualities which are chamctiLristic of Carbto 
priuts. 

JiiAi as the gradation and quality of a print 
made by the aid of lighlaru dcpeitdcni on the 


CARBRO PROCESS 



CARBRO BENCH LAY-OUT. (I> No. I bach. (2) No. 1 bath. (3) Wax paper. 
H) Sheet of (5) Knife. (6> SqueeKee. Timini dock. (8) Dish of cold water. 

(9) Diih for warm water. In the above iUoftration the bromide print ii in the cofd water 
bath (8>. and the tissue is entering No. J bath {l]i 


quality of the nega¬ 
tive, so is the excel¬ 
lence of a Carbro gov¬ 
erned by the quality 
of the bromide print. 

Any of the standard 
makes of bromide 
paper may be used, 
those grades known as 
platino-matt or ordin¬ 
ary being the most suit¬ 
able. Glossy papers are 
liable to give trouble 
when squeegeeing the 
pigment pap>erto them. 

Rough grades tend 
to retain air in the 
crevices, and to pre¬ 
vent good contact with the pigment paper* 
whilst chloro-bromide or gaslight paper is 
quite unsuitable. It has been found that 
bromide papers which have been supercoated 
in order to prevent stress marking frequently 
give Carbros with granular high-lights or 
from which the lights completely develop 
away. This trouble may be overcome by 
making prints somewhat stronger than 
normal, but it is better to avoid supercoated 
papers. 

Necessity for a Margin 

As the quality of the bromide print is of the 
utmost importance* care must be exercised 
to ensure accurate exposure and full develop¬ 
ment. It is advisable to make the bromide 
print with a white margin all round- — to 
form a safe edge, its purpose being to give 
a margin of soluble gelatine all round the 
picture, without which the Carbro may frill 
during development* Whether the bromide 
is masked or not, it is essential that the pig^ 
ment paper ov’erlaps the actual bromide 
image all round. 

First of all, the bromide print and a piece 
of transfer paper are put into a dish of cold 
water to soak. Should any difficulty be 
experienced in determining the coated side 
of the latter, place the paper between the 
teeth and the coated side will adhere slightly. 
It is advisable to make a pencil mark on the 
uncoated side so that no doubt will arise 
later. For the thinner varieties of transfer 
papers* only a few minutes* soaking is 
necessary, but the thicker ones require 


longer; but any reasonable length of time 
can hav^e no injurious effect* Next the two 
working baths are prepared* the composition 
of which are as follows: 


Coircer^tfOted Stock Solution No* / 

Potassium bichromate ,, * * * * i oz. 

Potassium ferricyanide .. .. .. i oz. 

Potassitim bromide .. . * .. *. i oz. 

Water.. .. *. ., * * ., . * 20 ozs. 

Concentrated Stock Solution No* 2 

Glacial acetic acid .. ,. .. .. i oz. 

Hydrochloric acid (pure) .. * * i oz* 

Formaldehyde {40 per cent.) . * .. 22 ozs. 

Water.. .. *, ,. *.i 4 ozs. 


From these concentrated solutions the 
working baths are made up as follows : 


No. I Stock Solution .6 ozs. 

Water.18 ozs. 

No. 2 Stock Solution .. ., .. i oz. 

Water., .. ., .. * * ,, , * 32 ozs. 


If preferred, these solutions can be obtained 
in convenient form from the Autotype Co** 
Ltd., of 59, New Oxford Street, W*C*i* the 
manufacturers of all the necessary materials 
required for the process* The first bath can 
be used for a considerable time, and so should 
be bottled for future use, but the second 
bath must be renewed frequently and thrown 
away after use* A 32-oz. bath of the latter 
would be enough for ten prints 12 X lo in. 
The temperature of the working baths should 
be about 6o'^-65®F*, as it is difficult to obtain 
good results should these be either too hot 
or too cold* 

An ample quantity of the two working 
baths is now poured out in two separate 
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DRAIMIT^C TM£ i^r m«i cnlsKjr* CJv» U?aj« Ifc 

l^nr fcmmHmd In N#. ^ f&r thm miruxM. Thift. >l«ldknf 
.11 bv e»rn*r, u iHt^ It il ilHvi*r«f lo drain f*F 

nitrtn ivcotkdi 

ilLbLu^ and a piwe of pi^cjit paper immersed 
in No. 1 batli. At first it will show a tcnckiicy 
to curL and caw rrnm be taken to keep it 
under the j^nrfact uf the solution^ Any air- 
bellsa ihal may have formed* either on the 
back or front, Tnu5t be gently wiped off. 
After ilitec minuter the pigmtait paper b 
witiidrawn, and after being allowed to drain 
for a few iteconds is then placed in No. Z 
hath, two beings taken to Immerse U 
thoroughly without delay* 

The lime Of immeraion in No. 2 bath wilj 
vary according to die result desired, and a 
considemble amount of control is possible 
1 1 ere, a longer immersion tlkuJi normal tend¬ 
ing to softness, and a short immersioti lo 
incieosed contrast and hriUiaucc. 

For a normjiJ resull, a boat 3 o 
scconrb will be snHicient- thTfereul 
ruukes of papH?r vary somewhat in 
iheir requirements, but the prin¬ 
ciple is ihe same whatever make 
is employed ; only experience ran 
dcieruhne this, ?uid uiso the mini- 
mam and maximtim times uf 
immorsionp but periodia of from lo 
tu nearly bo seconds may lie 
i^Tuployed if OCCasino doiiands. In 
districts w'herc the water supply 
is very ?wifi, the immeTsion time 
in No. 2 bath becomes very short, 
and under siidi condiTinris fhe 
No. 2 elution may be diluted lu 
I pan of rnneeni rated to, $ay. -15 


parts of water, whm the time of immersion 
required will be nearer 20 seconds. 

\\Tiilst the piijment paper is in the No. I 
bath, the limmide priul is fOmoved from the 
soaking wiiler. placed face upwarrbt un it kvd 
sheet of glass and the squeegee passed lightly 
n\'ner il so tluiL it adlscrcs to the glasn. Ibis 
wiU obviate any tendency to slip, and a 
little clean water h again poisred on it. 
.\ftcr three tifiidutcs the pigment palter is 
vtnfhdrauTi frcjm the No. i bath, drained 
for a f^w seconds, and is then placed in No. 1 
bath. 

At the end of the number of seconds 
decided upon it is taken Out and placed 
without delay Upon the bromide print in 
stich a mrmner that iliu edge is square at the 
left-luiiiiJ margin of the bromide. These two 
edges are then pre^wed down firmly with 
the ungenii and the test of the pigment paper 
quickly and carefully " hiug^" down on 
ro the hromMe. Tlic two ilrO then thoronghly 
squeezed together by severAl stmkeis in each 
dircctinn. 

Great care mttsi be taken during this 
operation tn see that no movemcui takes 
place between Uie pigment paper and the 
bromide, otherwise a dtmblc will 

reswh. 

It U> further necessaiy to mitke quite sure 
that the pigment paper overlaps the brrs- 
TTiide image aJJ round. WTien thb^ hiui 
been done the adhering pigineiit ujid bromide 
pajwrs an: pbeed under slight pressure, sudi 
as a few blotting boards, and preft:nibly 
between sheets uf waxed papec as this 
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ON THE GLASS. Tb« bromide print h now placed face upwards on a iheet 
of glass, and the tissue removed from No. 1 bath is placed on Ic as here 
shown, and squeegeed 


prevents evaporation and so assists 
the action of the chemicals, and 
they are so left for about 15 
minutes. 

Then the pigment and bromide 
papers are gently stripped apart. 

The bromide print is dropped into 
dean water to be subsequently 
dealt with and the pigment pa]>er 
placed on the transfer paper, which 
has previously been taken from 
the soaking-water and laid, pre¬ 
pared side upwards, on to the 
sheet of glass. These two are then 
squeezed together and again placed 
between the blotting boards, this 
time \rithout the waxed paper, and 
left for about 20 minutes. Move¬ 
ment between the pigment paper and transfer 
pai>er is of no particular importance. 

'i'he procedure from now onwards is the 
same as described in the development of 
the Carbon print. The pigment paper and 
bromide are removed from the blotting 
boards and placed in a dish of water at about 
95® F., the pigment paper uppermost, and 
left until the pigment is obser\'ed to be 
oozing out all round the edges. This is the 
signal for gently stripping the two apart 
—care being taken to keep them under 
the surface of the water while doing so. 
The pigment paper is now thrown away, 
and development of the Carbro image, which 
has been transferred to the support paper, 
is completed by gently splashing it with the 


warm water until all suioerlluous pigment 
has been dissolved away. A certain amoun: 
of control is again possible at this stage, as 
by directing a stream of slightly hotter 
water high-lights can easily be brightened 
up and the density of shadows reduced. 
Care must be exercised in doing this, other¬ 
wise the high-lights and delicate half-tones 
may be washed out or become patchy. 

^^^1en development is complete the print 
is rinsed in cold water and transferred to a 
3 or 5 per cent, solution of potash alum, which 
will discharge the bichromate stain left in 
the transfer paper. WTien all traces of yellow¬ 
ness have disappeared the print is rinsed 
in several changes of water and hung up to 
dry. This latter stage should not l>e hurried, 
otherwise there will be a tendency 
for the print to cockle unduly. 
Whilst the Carbro print is 
wet it is very delicate, and the 
surface should on no account be 
touched. 

When the pigment paper has 
been stripped from the bromide 
print, the latter \rill be found to 
have bleached out to a pale yellow 
colour, though some of the deeper 
shadows niay not have been so 
affected. The bromide, after a 
thorough washing, is redeveloped— 
no further fixing being necessary^ 
—and is again washed, after which 
it will be ready for making further 
Carbros or it can be dried and put 
away for future use. 


the transfer. The sandwich is placed wax paper 

crease^proDf for about fifteen minutes. A piece of transfer paper it soaked in 
cold water for about five minutes, and, with this laid on the ftps, the ** 

placed In contact. Henceforth the process Is identical with Carboii prmtmf 
(see hlustncions in p. 244. at bottom, and p. l-te) 
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Instead of developing the Carbro image 
on a new support, it is quite possible to do so 
on top of the bromide print and so avoid 
transferring. In this case it is essential to 
mask the negative before printing so as to 
give a white safe edge to the print. The 
procedure is the same as in the Carbro up 
to the point where the pigment paper should 
be stripped from the bromide. Instead of 
doing so, however, at the end of 30 minutes’ 
contact the two should be placed, still 
adhering, into the hot water and developed 
straight away. A picture of a composite 
nature is then formed, with the Carbro image 
on top and a bleached bromide underneath. 
It is not advisable to leave it in this con¬ 
dition, as the bleached image may change 
colour in time. It should be washed and 
fixed in plain h>'po, or better still hypo and 
ferricyanide, and finally should be well 
washed again. 

As an alternative, the silver image is 
redeveloped under the Carbro, thus reinforcing 
the latter image, and this method will be 
found useful when dealing with an under¬ 
exposed negative which wiO only a 

weak print. 

Many unusual effects may be obtained by 
combining pigment papers of suitable tones 
with the black bromide print. 

CARICATURES & CARTOONS- The 
making of caricatures by photographic 
means has engaged many minds since the 
early days of photography. None of the 
methods appears to have been extensively 
used, probably because those which produce 
the most effeGti\^e results are not entirely 
under control. For instance, melting the 
gelatine image is a simple means of obtaining 
a grotesquely distorted picture or portrait 
which has been employed to advantage 
occasionally in cinematograph films. Natur¬ 
ally, one would hesitate to experiment in 
this way upon the original negative itself, 
and the coating upon bromide paper is too 
tough. The best plan, undoubtedly, is to 
make some positive transparencies on dry- 
plates, which are fixed without any hardener 
in the bath. Warmth must be applied 
gradually and cautiously, because once the 
melting commences the gelatine is apt to 
run too quickly* For this reason the plate, 
while still wet, is best held with the film 
towards the source of beat, rather than the 


glass, which would hold the heat and 
prevent stoppage at the desired stage. 
Selection of a result, rather than control, 
is indicated. 

Distorting mirrors offer a more controllable 
means, but hav'e corresponding disadvan¬ 
tages. They must be larger than the subject 
photographed, and used close to it. This 
entails difficulties, though not insuperable 
ones, in lighting satisfactorily the side of 
the subject facing the mirror, and it is 
rarely practicable to obtain good definition 
over the whole picture. The chromium 
plates sold for glazing prints afford a means 
of producing various effects by bending 
them to slight but different curvatures, hut 
their size is rarely large enough. 

The late Herbert G, Ponting, celebrated 
for his fine photography of polar explora¬ 
tions, invented apparatus for producing 
both cinematic and still distortions. It 
produced astonishing variations of a face or 
other subject, but details appear never to 
have been made public. Distorted faces made 
in these ways have been used in advertising, 
mainly to suggest distortion of sound. It 
is probably the absence of pre-control which 
has prevented other applications. 



DELlBEflATH DISTORTION. A aricacure 
proiscclon-printiln^ ^nd bending thit bromide paper during 


e^cposure 

Photo, fleriTOrd A/ficri, /r. 
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Another nufihi^d to l>L'nd the hramide 
during pruiecCioit-pnnnng, the rtraitits 
oil tail table resembling tlie iUu^Lrntion in 
<ipposifc 

Sumo actors and fathers have the [ii>\ver o\ 
ivssiiming grotp=Mpie foaLures, .tnd the nppli- 
oatiun of iinu^iual lighting tn such ^[iinaccs 
uffers many |io?^.r^ibiUtie.4. li,vap:geratiori& of 
nam rnl do fuel s oan somcdnip^ Lie mudu bv 
nsius u tilted enwl in urilarKtTiK. A thin man 
can l>ernnde tu:ip|iOiLr Ltbsurdly tali and ilsbi, 
and a fat man misth hrorulur, in this way, 
Cnnoons have Ix^oii made in varioiis 
^vays. riiuic is the famitiar rotniu figtire 


paijited on a acnsoii* with a hole li>r 

the sitter-ri face io peer throiigh-^ Thai 
niolliud Is employed by thi-. sLJisJde post¬ 
card pfioiogTa]ilier. iL is nul dilhcult to make 
*1 small print of a roJi-Irngtli ixirtrait and 
piUte in position an unlargod ciit-eut of The 
liead. TIkwu ^iiicd in pencfl draviiiij^ 
prefui 10 make a prim on mat t-suj fated paper 
of ttie head nnly of a portndL arid to sketdi 
TiIHJii il the body tn the manner uf the 
ucwspajier carT^ion. 

For l■a^tnu^Ls ill sub-standard cinema- 
the tollowing artide. 

David CH.iHLts. t' [iPS 


CARTOONS WITH A CINE CAMERA 

StcinJey W. flawlerp AM P.S. 

The MOijIiirity ef " Micky Mou^c." Pop-ty#. che SlUor/' and < 3 tbi:r fftnioy^ Kreen 
arwoii MiTflrtahtlft. mikte thii lublecc one of ^rt^t Intermit ; tPia anicle chac 
ho^evar, Is not rurrlcied lo drawn artooniH but deals also wJth iha 

minpeuynn^ oH&lrited mDdell and Che qomblnaiinn erf Ciftoon wSrh narunil phocojniphy 
See oliG ; Sup Motrvi 


U 'SDE^ the general heading of Caituuiiii 
Iscbssedall that ly^n: of ^lop-motion 
work whieli b buiJl up from draw¬ 
ings, whether tht^ are nkmu or conihinefl 
wiili siiai^iht uinematography. The slmpltsl 
tyi>e of cartoon w'ork is prubably thiii seen 
iu iiiu|>s wliiuh iiidicate llie route of an 
exploration by means of a grooving and 
irdvelimg line. In tliis case the map is 
|>hotograpfiud oiii: frimie at a time* and tile 
line i^ increased very- .sllglilly in length 
iTCtwccn I he phnto^jruphin^ of t^c h frame. 
From this simple instance it U buL a step 
lo liimph^ figure work^ where a joint ed figure 
apjx.irs to move across the sn-ecn. A^aln 
one frame a I a time is pholu^taphed. the 
tigurc being iiiuvcd slightly between cauli 
frame lo Simulale the actions cif walking, 
running; etc. 

Xatuxally^ the Mini unions of this type ol 
work ate marked, and the next stage is the 
production of a series of dtawiitgs on which 
may be a sbiiple background! with several 
figiires all moving at the z^mc time, each 
litTire being rodrawn in a new position for 
each separate and conwentive Cmmi: that 
is phnto^aphecl. Witli only one piece of 
paper to work uii. the Ixickgronnd Inis uf 
nocusAity to be r-i^flraivn for every frume of 


animation, flie ivay unt uf ihiiR diOicuiiy 
lo ktve I lie background on one sheer of 
paper which is regi^terud on to location piiiii 
or at the tt>p of ilie photografihmg easel, 
iind the figures: drawn on imuLiLui suries of 
slictMiH of paper whicli are registered on to 
]i>caticTi lans or [legs at tlie bottom of the 
frania aren. This iiicaiis that the hgiires 
iinisl be " cut-out " round tlidr outlines 
os not io nhf«:ure tin; bLickground above 
tlion. Thu liitii Lai ions of til if method are 
obvious. 

The next stage is the i^iibsti!Liitiu]k of a 
transiparenL cellulijid '"ov^crlay" for the 
pujiCrs on w hkh the figum are drawn. \\Ttli 
these tehuloid ovcrbyii, or ^'ecls" as they 
arc called, the re ore almost unliniil ed po5sb 
bilities of action available, sinci: at least 
I wo or three niiiy be used, one on top of the 
olher, over the same background. 

li'lii^Ji /irtrr/itfsiwg cdhdGid fvr tnvx/ayi, 
always hay fton-i ft flammable tmierint, as a 
uitwWr w/ &f ordinary edlulM con- 

a tsirrv grijur dun^itF. 7 'Arf 
should bi ubt^ul $11000 0} on inch ihicL 

Tltu diawiiigs ure usually rnadc on these 
" cels " ill non-warcq>roof indian ink fiiugar 
may be added if the ink will not adhere to 
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the polished surface) i and then the figures 
are made non-transparent by painting-in 
with different tones of grey poster-colour on 
the reverse side* 

Composite Natural and Cartoon 
Cinematograpliy. One other piece of 
trick-work which may be tried is that of 
combining natural and artificial cinemato¬ 
graphy, The base of the cartoon easel is 
replaced by a sheet of ground glass, and the 
pictures from an existing film are projected 
from below on to this sheet of ground glass 
to form the background for a series of draw¬ 
ings made on celluloid sheets, and the two 
photographed on to the film in the cartoon 
camera. As each fresh drawing is placed 
on the cartoon bench or easel, the picture in 
the projector is moved on one frame. 

The work in- 
volved in the 
preparation of 
animated car¬ 
toons, while not 
necessarily diffi¬ 
cult, usually takes 
some considerable 
time. For this 
reason it should 
be simplified in 
every possible 
way. The require¬ 
ments may be 
briefly summed up 
as follows: I. A 
camera capable of making a series of exposures 
one after the other, though at different 
intervals of time, each exposure being 
identical in length of time. a. Some fixed 
lighting arrangement which will give even 
illumination, 3 , The easel upon which the 
drawings, titles, jointed figures 
or the like are placed to be 
photographed. This set-up is 
illustrated very simply in line 
diagram above* It is essen¬ 
tial that the relationship 
between the three component 
parts of the set-up is rigidly 
maintained, so as to reduce 
the number of variable factors 
to a minimum. 

I* The Cartoon Camera. 

This may be a standard camera 
which has some pro\nsion 


/ V 
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Arrangeimenc oF squlpmenc 
Canoon work ccxt) 


for 


already built into it for making a series of 
single exposures of even length, or may 
alternatively be a camera of the hand-turned 
type with either [a) a constant speed 
mechanism coupled to it through a single¬ 
picture clutch, or ( 6 ) an external shutter 
placed over the lens and independently 
operated after the film has been moved on 
one frame after each exposure. 

2. The Lighting Equipment. This must 
be so arranged as to provide an even field of 
illummation over the entire area covered 
by the camera, and also arranged so that 
if a cover glass is used to weight down the 
papers, etc., no reflections return into the 
camera lens. Usually, the source of liglit 
is split into two banks, one at each side of 
the photographic area, and fitted into two 
hoods diagram on left). 

3, The Cartoon Easel. In its simplest 
form this is merely a board upon which the 
area covered by the camera lens is clearly 
marked. Variations to produce simple but 
effective shots are as follows : 

(a) The base may be of glass, so that it may 
be lighted from below, and translucent 
paper used. 

(b) It may be arranged to slide between 
guide rails both horizontally and ver¬ 
tically, to give the fflusion of panoram 
ing and tilting shots. In this case, 
finely divided scales should be pro%dded 
on the guide rails, with a pointer on the 
easel for reference purposes. 

(c) Tlie base may in addition be arranged 
to move closer to or farther away from 
the camera so as to give the effect of 

trucking ” shots. In this case the 
lens must be correspondingly adjusted 
for focus. 
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CARTOON DRAWLING AND DOLL-. Above is ibown how cq simplify, 
and how to " Joini,'* a fiftire for animated Cairoon work 
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CARTOONS—CASSETTE 


Cartoon Drawings^ Models* SfC* When 
starting cartoon work, and if little artistic 
skill is available, all drawings, models, 
jointed figures, etc,, should be kept as simple 
as possible. The illustration in p. 252 . 
demonstrates this point. Shading or other 
decorative lines should be avoided, as 
they introduce considerable complication 
which must be reproduced in every drawing 
for each frame. 

Registration of Drawings* Models* 
Figures* &c. In order to preserve the 
illusion of a smooth flow of movement on 
the screen, the individual steps in the 
movement between one frame on the film 
and the next must be carefully worked out. 
As a simple guide, an allowance for move¬ 
ment between one frame and the next of 
one per cent, of the frame width or height 
is fairly satisfactory, A number of small 
movements on which only one exposure 
each has been made is likely to give a 
smoother action than large movements 
upon which a number of exposures have 
been given upon each. WTien using jointed 
figures a track " for the movements should 
be prepared. For working on a white back¬ 
ground, a very lightly used blue crayon will 
serve to indicate the track—on a black back¬ 
ground, a dark red crayon lightly used. 
The crayons should preferably be non- 
greasy. When using a series of drawings, it 
is essential that some form of pilot pins be 
provided, on to which the papers can be 
placed so as to maintain an exact relationship 
between succeeding drawings. For this 
purpose a wide-spacing, letter-filing punch, 
or a pair of letter-filing punches linked to¬ 
gether, can be used for punching the holes, 
and two screws [with the heads removed) in 
the easel for the pegs " upon which to 
place the punched drawings. 

CASSETTE. The name given to a par¬ 
ticular kind of light-tight spool chamber 
used ill miniature cameras employing cine 
film. The following description applies 
particularly to the Contax cassette, but 
others follow the same principle. 

The Contax cassette consists of an inner 
core and an interior and exterior sleeve, 
each provided with an elongated opening 
through which the film can be threaded. 
On top of the exterior sleeve are two smaD 
studs, one of which is spring-moimted, so 


that when it is pressed down the inner 
sleeve can be rotated within the outer one. 
When the two openings overlap to the 
extent of about half the opening, the inner 
sleeve can be withdrawn. 

The spool of film is then inserted in 
place of the cassette core so that the cap 
of the spool appears in the upper opening, 
next to the small studs. The two cassette 
sleeves are now placed on^ within the 
other and turned until the two openings are 
superimposed. The film is then turned by 
means of the projecting cap untO the 
beginning of the black protection paper 
can be seen in the cassette opening. The 
sealing strip is next removed, and the paper 
and film end withdrawu until the words 

Kassette Schliessen” (close cassette) appear. 

The spring stud is now pressed down, and 
the inner sleeve rotated in a direction 
opposed to the film travel until the stud 
clicks into the catch provided. 

The loaded cassette may now be used 
in the same manner as an ordinary spool of 
film, the free end of the film being threaded 
through the spool slit on the opposite side 
of the camera. 

After exposure of the entire strip of film, 
it must be wound back into the cassette, 
unless a second cassette is used on the 
opposite side in place of the ordinary spool. 

Although ordinary spools, similar to 
that of an ordinary roll-film camera, can be 
used ^vith the Contax, a cassette must be 
used for loose, unpacked cine film. 

Varied Sizes of Cassette. Although the 
standard cassette described above is made to 
hold sufficient film for 36 exposures, other 
sizes are obtainable, that for the Leica 250/' 
for example, holding 33 feet of film, allowing 
rather more than 250 exposures to be made 
with a single loading, whereas the cassette of 
the Agfa " Karat" takes 22 inches, sufficient 
for 12 exposures. 

The Robot camera has a cassette wliich is 
semi-cyhndrical in shape, with a light- 
trapped aperture which is kept closed by 
springs when not in the camera or when the 
camera is open. Closing the camera auto¬ 
matically opens the trap just sufficient to 
allow free passage of the film. The Robot 
cassette holds nearly five feet of film, which 
is sufficient for nearly 50 pictures. See Film ■ 
Miniature Camera. 
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IN STkJDlO SETTINGS. lop»A picture taken hArUiittie subjAt in a tny winilow. Tissue paper was arranged bebind^ to give an 
opaque background. A 5Q<WaLt lamp was arranged near the cat. Bottom, two kittens with slight blue markings brought out bf 

panchrumatlt material 
Wholes, Thomas f-<di 
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CAT PHOTOGRAPHY: A DELICATE ART 

Thomos A.R.P.S. 

Cats are temperamental “ sitters to the photographer, and much of this article is 
devoted to the writer's experiences in ways and means of persuading them to pose, 

Mr. Fall is one of the world's greatest experts in posed animaJ photography, and his own 
photographs among the lllustratioris in the next few pages form a pertinent commentary on 
what he has to say in the text 
See aho Dog. ond Horse Photography 


O F all our ilomestic pets, cats are the 
most suspicious. Any unusual sound 
or unfamiliar object in their accus¬ 
tomed haunts is sufficient to make them im¬ 
mediately retire into some inaccessible place; 
or they become timid and difficult to manage. 

Photographing cats can either be a simple 
matter or an irritating and tedious task. 
To obtain a photograph of an " easy " cat. 
any camera in a good light, with a fast him 
or plate, plus a little ordinary photographic 
knowledge, wall suffice : but unfortunately the 
vast majority of cats are not ** easy —they 
are extremely difficult subjects. An easy 
Hi tier includes the cat that can be coaxed into 
a suitable spot and can be kept amused and 
interested by its owmer, completely obliviotis 
to the camera and the photographer, who 
can reel off shot after shot. A difficidt stiter 
can only be successfully tackled at the cost 
of infinite patience on the piirt of the 
photographer, who must be equipped with 
suitable apparatus and original ideas. 

Comerus to Use 

Dealing first with apparatus. The 
miniature camera has certain advantages: 
it can be fitted either with short or long- 
focus lenses, giving great depth of focus and 
a very bright, crisp image that enlarges tvell : 
the combined range-finder and \dew-finder 
enables the subject to be kept under constant 
obser\'ation ; and the response to the shutter 
release is \'ery quick. The fact that most of 
these cameras allow of 36 exposures being 
made with one loading is a boon, for probably 
only a small proportion of the exposures will 
eventually find their way into the enlarger. 

A reflex camera also has its particular ad- 
^'antages : the image on the focussing screen 
is much larger, and the camera can be held 
suspended round the neck bv a strap, pressed 
well against the chest and partially camou¬ 
flaged by covering it up with the coat (taking 


care to keep tlie coat clear of tlie shutter 
controls;. 

But the reflex camera has its disadvantages. 
Most of them have focal-plane shutters, and 
there is a short time-lag in making the ex- 
t>osiire. due to the necessity of getting the 
mirror out of the way.*" Moreover, this type 
of shutter is not famous for its silent working : 
there is a pronounced snap when the shutter 
is released, and the re-setting is sometimes 
rather a noisy procedure. The easiest and 
most amenable cat sitter can be scared away 
by the snap of a shutter. 

focussmg Without the S/tter 

A v^ery ordinary camera. e\'en though it 
requires the use of a focussing glass and a 
camera cloth (which, of course, should not 
foe thrown or flapped about), will often give 
very good results, provided it lias a silent 
shutter, and this type of old-fashioned camera 
can often be fitted wflth a behind-the-lens 
shutter that makes no noise in opening or re¬ 
setting, Such a piece of apparatus can only 
be used when the cat can be lured to a fixed 
spot which can be focussed beforehand, the 
limits of the focus noted, and the exposures 
made only when the sitter is within such 
limits. Often the cat's most favourite haunt 
is suitable, either on the back of a couch or 
the top of a table. The more confined and 
limited the space the better from a focussing 
point of view. A window ledge, or the top 
of a low wall or parapet, can be a useful spot. 
Cats can often be attracted to such places 
and kept there after the camera has been 
focussed and all set ready, and exposure 
after exposure can then be made quietly and 
with deliberation, provided no violent move¬ 
ment is made and nothing done to excite 
suspicion. This method of fixing the focus 
on a spot, camouflaging the camera, and 
moving about quietly and deliberately can 
be applied vrith any type of camera. When it 
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arrested action. This fihoEoerapmade wieH a mVniature camepi. was 
obuined while the cat's atcentiop was momentarily turned towards a bouncing ball 
* Photo, Thomos fdir.* prtho./iJfJi, 1,100 sec. 


is used quite slow exposures are |x>ssible, 
even down to i To sec,, or slower films can 
])e substituted for the ultra-rapid. 

Nevertheless, ultra-rapid films or plates 
should generally \>e used, for tlie exposure 
often has to be the quickest jiossible. Pan¬ 
chromatic emulsion should be used for 
Siamese, Chinchillas, Abyssinians, ordinary 
strii^ed tabby cats, tortoise-shell, and those 
with red or browm markings ; they also give 
better rendering of the eyes. The blue 
Persian cat also photographs best with pan¬ 
chromatic hlms or plates, but cats in which 
black or w'hite predominate are best rendered 
^vith orthochromatic 
em ulsioi IS. An ent ire ly 
black cat is a dillicult 
proposition, and pan¬ 
chromatic should ml 
be used, A pure white 
cat is best photo¬ 
graphed on a slower 
film, witli a wcdl-con- 
trolled light, for it is 
difficult to get good 
detail in the coat ol a 
white cat unless the 
lighting is very 
subdued. 

Lighting, This 
should be arranged 
according to whether a 
pictorial study or just 
a likeness of the cat is 


required. For the former a 
great deal of licence is allow- 
able, sucli as heavy shadows 
with the illomination on 
part of the subject only, but 
in all cases tliere should not 
l>e a preponderance of back 
or side lighting, since this 
tends to make the edges of 
the coat lose some of that 
exquisite liuffiness that is so 
desirable in cat pictures. The 
ligliting must be adequate 
for quick exposures. Cats 
delight to bask tn sunsliine, 
and a bay window^ is often a 
gt>od place to turn into a 
studio, especially if it has a 
good wide ledge, or a small 
table can be placed in the 
bay. The portion of the waiidow im¬ 
mediately behind the cat can be covered watli 
a curtain of suitable colour to cut out the 
back lighting, and half-watt electric lights 
used to assist the lighting or sunulate the 
sunshine. Care should be taken not to fill 
up the eyes with the light by using too much, 
for cats’ eyes, though giveu to shine m the 
darkness, can be quite spoiled by over 
lighting. One direct light is better than a 
battery^ of lights. A cat will often settle 
down after a few moments in tlie full light 
of a powerful electric reflector. Flashlight 
should not be used. 


THE RIGHT MOMENT. ApQch«r example ol a phota^raph uken while the 
remaiinie'd moLionle$s for a briel period. Acclcn photogfipHs are difficult because of the very 
sw^ft movements of the animals 
^hoEo, Fall ; ortho, film, I /TQT se'. 




detail IH A CLOSE-UP, The exccit«nt rendering of the eyes tnd texture of ehe fur In this cat portrait is fargety the 
result oi using ultra-rapid panchroinatlc material- Where the animal is pure white a slower rilm or plate with subdued light is 

necessary 

Photo, A, H, Aoche. TJ*, Reflex* ftoss Xpres at f4S, I/IS se& 
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STUDIO GROUPINGi. Great patience is require^} in photoerapfiin^ a ^roup of kHcem. far tha extrema restlessness of the little 
sitters makes luccessftil shots dif^cult. By waitine until the kittens have exhausted themselves the photographer is able to obtain 
a natural reclining group as in the upper picture. The same group is then made to sit up for the lower picture^ alert but not 

readf for piay> by means of a dangling string 
Phetof^ Thomos folf 
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MOODS AND MOMENTS. I ft obcuinins these twck pictures the phatographers took futt ad¥antige of their mofnentar/ oppor¬ 
tunities, for the cat, with its swift, uncertain movements, is a difficylc sitter, making nacuraJ action photographs none too eas/ tg 

secure. The miniature camera scores in this field 
Upper photo. John H* Ahern; RflNercord, fS. Iy'la sec. Lower phaio. C. 0* Notle/ 
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MINIATURE SNAP. The mmlature camera cart be used 
vtfith advancage for snaps of this kind, tn which che cat subfecc 
has b«m caught in the act of scaling a garden wall 


^hoie. Thomos Fatf ; pan* f/Jm, I 'lOO sec. 

Cats* movements are so quick that it is 
very difficult to get good pictures of them 
while moving. When they play, roll over 
and ** catch at ” things, they mo\'e so quickl}^ 
that there is often too much movement in 
the print to permit a really satisfactory 
enlargement* 

The colour of the background 
depends, of course, on the lighting, 
the colour of the cat and whether 
the film is panchromatic or ortho- 
chromatic, It is better to avoid 
strong contrasts, such as photo- 
,graphing a black cat against a 
white background. Grey is better, 
or a decided off-white* Similarly, 
a white cat should not be photo¬ 
graphed against a dead black back¬ 
ground* Avoid the edges of the fur 
sticking out in a viary fashion by 
choosing a background without too 
great a contrast. Pay special 
attention to the colour of the back¬ 
ground vvlien using panchromatic 
films* or the " disappearing cat ” 
trick can be produced unwittingly. 

There are many methods of 
obtaining a cat's attention* but tlie 


difficulty is to hold the attention. The 
rustling of tissue paper ; a buzzing noise like 
a fly ; a step on adjacent stairs or path, 
rubbing a moistened finger up and down 
a window pane, or similar noises will often 
suffice. More violent noises can be tried later, 
if these are not successful. A piece of paper 
dangled at the end of a piece of string on a 
long stick is often tisefnl, and the cat can be 
made to look in any direction by varying 
the direction of the stick* Violent agitation 
of the stick should be avoided. 

Show Cats» Priie and Pedigree Cats. 
These require special treatment, and it is 
advisaffie to find out from the owner an\' 
special points to emphasize or to hide. 
\\Tiether, for example, the position should 
show a long or short face ; light or dark 
eyes : close or wide ears ; a narrow or 
broad face and forehead* Remember, if 
the cat is lying down with the camera 
above and pointing down at the cat, 
the ears will photograph as if they were 
small and buried in the fur; if the cat 
sits up and the camera is below and pointing 
up, the ears will stand out from the fur 
and look large. Some show cats are difficult 
to handle, and only their owners should 
attempt to touch them. They should not 
be let loose in a strange place as they may 
be difficult to recapture* 

A good method to adopt in dealing with 
difficult cats is to put tlie cat on a box, or to 



KITTEN CLOSE-UP* Another example of a miniature camera snap. 
The kitten was held by an assistant and careful attention was given to 
the lighcing 

Phata, Thomos Fali : pen. film* USD sec. 
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VARIED BACK¬ 
GROUNDS. The 
. selection of che riiht 
material and atcencton 
lo position and lifhtinf 
have rcsyked in tfiissoe- 
ccsifut study oF a tabby 
cat. Panchromatic Film 
was used to brinf out 
the contrasting mark- 
i ings. Below^ two chance 

shots which show a con¬ 
trast between good and 
bad backgrounds. The 
cat On the wall isc3:early 
silhouetted* while the 
-0 other picture Is spoiled 

by an unsuitable back¬ 
ground 

Phofos, Thomas fsti 





HOME SNAP. An 
excellent photograph 
taken in ordinary light¬ 
ing oT a pure white cat. 
A rniniature camera was 
used 

Phofn. Thomas Fait, 
orthochromotic fifm^ 

I/ID sec* 
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liold the cat from behind the box, which 
should not be mucli bigger than the cat 
itself. Tliere should be no clotli on the box 
for the cat to dig its claws into, but the box 
should be on a table covered with a cloth, 
"rhe cat placed on the box should be always 
in focus. Should it take fright and jump off 
suddenly, it will nearly always jump on to 
the table first, digging in its claws momen¬ 
tarily, and this slight pause enables it to be 
recaptured before it can get away. 

This may happen over and over again 
until the cat is tired out, or gives it up as a 
bad job and submits. If a cat can be tired 
out in this way . it is often possible to get half 
a dozen good pictures in as many minutes. 
It is better to commence every time with the 
assumption that the cat is going to be timid 
and easily frightened by the camera, until 
experience proves it to be otlierwise. 

Even if the sitter proves to be ditli- 
cult, and some of the foregoing hints 
and ideas are carried out, these 
should become possible, especially if 
the would-be photographer is pre* 
pared to expend infinite patience. 

CERTO CAMERAS, Among the 
German cameras marketed in this 
country by Actina, Ltd,, the Lerto" 
series of cameras has proved very 
popular. For the no\dce there is the 
Certo Double-Box {see Box Camera), 
taking pictures of either 2^ X 3I in. 
or 2^ X if in» ou the same spool. A 
complementary lens may be inserted 
between the two halves of the lens system 
lor close-up portraits. The '* Certixmodels 
are folding roll-film cameras, which. l>v a 
masking device, will take 
eight pictures 3^x2^ in., 
or 16 of half that size, and 
on certain makes of film 
12 pictures 2| inches 
square. The “ Certonet ' 
is a deduxe model, with 
radial-lever focussing and 
Compur shutter, 

A very useful model is 
the Super-Sport Dolly," 

Model C, which is a fold 
mg roll-fi I m camera, 
adaptable, by means ol 
clip-on sides and focussing 
screen, for use with plates 


CERTO—CH AUGER 

or film-pack. It may be obtained with lenses 
up to /z.S aperture, and is fitted with a 
Compur shutter and delayed action release. 
This camera also allows of spooling back to 



Super-Sport Dolly 


its correct position a 
roll-film which has 
been wound too far. 

The " Certosport" 
is a folding plate 
camera, made in two 
sizes, 3| X 2| in. or 
4i X 3i in., and is 
obtainable with 
lenses of /qo or /3.8 
aperture. It is pro¬ 
vided with a rack- 
a n d-pinion m o v e - 

ment to allow of double extension, and the 
shutter is the well-known Compur S, with 

delayed action. 

Another folding 
plate camera is 
the " Certotrop." 
j>rocurable in three 
sizes; 34 x 2 | in., 
quarter-plate, and 
54 X 34 The 
smallest size make.s 
use of special 
quick-action clip- 
on dark slides. 
The shutter and 
lens are easily re¬ 
movable for the 
c\mck fixing of 
special supplementary lenses, while the 
camera is provided with double extension 
and rising front. {See also Dollina Cameras), 
CHARGER, A metal 
container into which film is 
loaded for use in charger¬ 
loading sub-standard cine 
cameras. It serves the same 
purpose in regard to the cine 
camera as the dark slide docs 
to the plate camera, enabling 
the film to be loaded into 
the camera in daylight. 

The charger, with one side 
detachable, has two circular 
compartments. In the upper 
the film is placed, emerging 
through a light-trap to pass 
behind the camera lens. 



** Cercotrop 
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CHARGEK 


After exposure it then passes 
through a similar light-trap 
at the bottom and is wound 
into the lower portion of the 
cliarger. 

When taking the camera 
out for a day's filming, it is 
as well to be provided %vith 
a suppK" of chargers, as 
normally they hold only 30 
feet of film. 

The charger itself is loaded 
in the dark-room. The film 
is laid in the plain section of 
tlie charger and the start of 




the film attached, by means of a spring clip, 
to the winding spool. Sufficient film should 
be drawn from the coil to enable the film 
to follow the grooves cut in the charger. 
Care should be taken that no kinks are 
formed which might lead to jamming. 

Tlie charger, even when the lid has been 
replaced, should not be exposed to a strong 
light or fogging may occur. Wlien loading 
the charger into the cine camera, although 
this operation may be performed in daylight, 
it is advisable to do it in a shady spot and 
never in the fnll glare of the sun. This 
advice applies even more strongly to chargers 
loaded with panchromatic stock. 

Charging the camera is quite a simple 
operation. A little of the film should first 
be withdrawm from the upper part of the 
charger to make sure that it is moving freely. 
Then, the claws having been withdrawn from 
the film guide, the charger is placed in the 
camera in such a wav that the take-up 


FILM CHARGERS. Above, fitrn chaffer being 
insertefl m Magazine Cine Kodak. Reloading U entirely 
automatic. teFc, Pathescope charfer opened to show 
internal mechanism and film in situ 


sprocket engages in the winding spool 
of the charger. Take care that the 
film is properly within the film guide, 
replace the gate, and run the film 
through for a few frames to see tliat 
the cla%vs are moving it along as they 
should. When all is ready the camera 
door may be closed, the footage indicator 
placed against O, and the camera is 
tlien ready for use. 

Should the film become jammed in 
the charger, the latter should lie 
removed from the camera and, firmly 
held by the lower chamber, should be 
knocked smartly on each side so as to level 
the edges of the coiled-up film, which may 
jx>ssibly be binding against the lid of the 
charger. 

Most sub-standard cinematograph film 
can be bought either complete in the charger 
or separately as refills. Certain films, how¬ 
ever, are sold in chargers at a price including 
processing, the chargers remaining the 
property of the makers. In such cases, of 
course, refills minus the charger cannot be 
obtained. 

Thus, in the case of the 9.5-mm. moto- 
cameras marketed by Pathescope, Ltd., the 
cost of film is 4s. 6d. per reel, which also 
covers the charge for developing and the 
loan of the patented charger in which the 
film is exposed. 

In the case of the Ensign Simplex Fockette 
i6-mm. camera, a special charger slips into 
the body in a trice and the film engages itself 
in the mechanism automaticaliy. 
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SOME OF THE CHIEF CHEMICALS USED IN PHOTOGRAPHY 


I 

Ac*iijf Aeij ' 




A i Cflhnt 


MWm 


Arniiddi 


AnnmantH 


AmmBnium 


Amman^um 

AfFf iirtonTv en 
C^i-b^n Lt4 
Amipanliiim 
CM^rkda 
Ammonium 
Pariiik-phlit* 

Ammonium 

Stjlphld* 

A minanpij pn 

^aoldfl 

[Ammonium 

thtgC|r*niC«| 

Ami^l 


Barium 

CKIorld* 


SurphaiB 

Xulphlda 

ftorniE 

^odlxm 

C.prHui 


Cj.dmlum 

^omlda 


ChlOriflB 


Carlx^lJC 

Acid 

Cflupide 
POTI»h 
Cftutt^i: Sod-a 
Cklar. 

TL^Innl 

(^liromv 

A^um 


POUHULA 
CHgCODH.... . 




C.H^DH 


C,H*OHSNH,], . 

WHp 


[NHJ.CPtOn . 

NH,$r .. 


MATURE ANB UStS 


- r^ljriBl " BCPtii: Jdil CiXDiliNiii ■fit! ftfiil I^, nf WiJur, ■u.ij llm lijniursTi 

fttiflUH !«“ iitMl iq lunuiiLB!! iiiJeh vlkoklN' indkJItEif- |l: itrtorlw |iiifi|j(ii|pi'fmtn ftii' 
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an ttl* 44i>^ IDT dmpv-iMIt iifi thj' hiiDEl^ nIiipiiIiI Lr Wiikbrd of) ImmodiSttiiT, Till' 

iKid II Ui 4 d in fTk propqntlOjk of rkATCPlfi Medimras and iuilid ffnElh, 

A ^^uljiiirfif^ Vid^ilir ojitl iiiCS^lUAtdi^ liyiMd, tUJ Jcftld Ik nil ptrotiarniMii^ wtlli wmln. 

I ftnH vitxr^ ajkd LuiUim jI t. A iia-vvEfal l^'lArrlit tfl |i^ ujd itoLni 4 ikil 

^ C«^[iFtri4 MilCE^iii lE |i iprrd Lb irpylrluv TrlluJuli] JLlJlti Ilir> NMl-r4l!:n vMeb 

K£l4EJ4' 4liii Et^n pr^u^ Jniu rBfit|XEi, nlirr wlUrb Llktry jliUJitit ->1 

IrO tJim 4nr erLIiihyH n^r*Tlyr v^fuIvIik 

H Arrnhril ” k a ^frnEra: irviti, IrlU Irbink Ui*«l '^IfElOHf ^ -[UlHd^*T[nr irantln 

fu* < rhyl' ■.[px^bnE. *" Al'wiJulB iifcnfanE'' ij lun "., I Itv u »|}KLliia ilAtkEy O' 75l'l b| M. C. ; 
" JCnriLiIrd »pini “ uoulAJiu- EO% *Al*x L ind ^ i'niQl ipLfjt ” fornEcd b-y dtliHinic 
flvr ppirEf ol rrrliljrd ^pJlil M^ilL IhtTr ppEEt^ Ml ifriilrl. 

tfimi k rrrllfLrkl ^-plzil li> wblLk lUu Ur?u jddnl CCodll n^Otl #ti|xi| 
ito tender If umdriulcuWPl'K ■wIEb b ^ninEI penaaiijafr. »A ElilHrEAJ Udptilll 4 , 

pyrjdlbl AJEd * Irwtc af ^OEOJFIHC imutnf- lEf pliiLEEiKrHiph]i: inn JUT JiiMT rJrjiULnf Jiiid 

ra|nil 

T^rm IC^FlfmdlyapjdlnL iu cryTkiilDlX^ duuLH-a tfUliLltaljn OE MottlJtil MEia Atld pol^ifjuttl. 
Al|.( 1 i! 04 l|| H|EI^ wliprfa |ii ntiioiDDfi iiluua^ ur, Lnnrtl- -L-utmcEly^ |»<->l-ifVikiXIJE 

bLit lllO ’CcrVitn i-ll ooilM^ -ffalplLiitK jiF luiLva^nE nr lTl%'a]inkl cfrntEnE* nr radEcJn 
ayfUJtlJJiig iR orrib^rt and rontalnlAO' mnlny^ii-lff oif wmirr of rryTiAEIinllnB. 
Alum iiQir pmEofriplikC Err-^ froiiL n^xi^ Mif pHacC'i' Arr lli-hk 1^ Vh" ^Jiln^'d. 

, l^Euk Muid lA ulod lor cban-uf baib«> ^bfiriioc jddiq^ 1 i£||$Q 4 
Ji rpad tB tllr prEipuJIlDti OE lbMd<hMLig tJIblU 

.y.#o Miowi ag diumJdnptirnnl nl i^r linit Lifiswir lExivrlDjiJaK jjjrBli^ njiHijiUy 

|gr Oronikdt p3|wfi. Et H ftidllv irfkkkbl-i- In wa■t^‘r^ hid ihm »i]i>rnm vdiiiinn vHH Urji 
kvcp aJid iJMftlld U#od OifcCt ■ t>rvt UHTcftp.j 

A rf1-b4!PnE, «irnmftv qjlmjhiir 4 ;b\. Iml kiiTiwii Id Lba EnrEB dE a KEroDf ibI Lilllm Iti val4*T- 
Thi« bll llinalty a 4-prfH^hc Igraviljr n| -Jlfla bbeI ixoniMpiy almiE. jy'lv oE deiiideiqux ti 
atjgiiJd; k« k^bl Id WrlL-IEOpIlieiYd H It qmf ^n an acnrtrriuDr far pymiEalhid 

Lb alk^iLO (uid ako ai ,i drvHiiprr Ifi i^aln hravp-hr* i-niqqr 

|dkdEug]B|jliy. 

Oranji^r -rryiltk nuLiir by nruLrijlIajDi cfarulblij iiidil ^Llkl jlUkLiyuia. LuiiMjr Uani LiiL 
KTLiJtttihg lb pholo-cn^i'fkasilMl pwrwv tnil lapiirlikm r-ai|ilu}<nl in thv |j]aLf uJ 
poEtltiUW btClWMiaw III tllf ^arhfia btilI ^>U pounw 

UTiltp. irryKlAllLtiv poUriacr^ wdllblo lA kaur, * likflt wii Lft tWMHugtapby a« a mtr^inrr. 


..S0i]|*Eliik 4Ollbd f^rk lUiOfftPila,” IE iwiiaflyffiiilalm a inub piripfliilini af anmiiiauuin 

{uirtamaU, h-CgflRfialEy fOf dP.ytlopHirBI 

NHXI: __ Cfthj.EHiHiL'r known: a-I lAL-B.rinTinBiifci' [a Ihr prrpar^Uijiiu ut lJjJmiLQjei aUmi^ujIla* 
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l Small wJriLr cr^iiabiK b>»M Eoif H’dlM llaa IW'JPXLvm, Owj fipNloic^ atn-irltf !!Pi>iiXiirr 
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Eu be ahvjrlKHL Lkni luulEiltiyn' ImC luJ^Md* E^IIPU prlnliL 

r^NjCMSh ... •>■ I ^ni 4 ll widtr' tmiab fradfty abinrliln)t moktim' hrim ifap nr 1 ird fiTF inntnc |* O K. 

II ll PiMrra t^rrnnl afluiicipmiw rliifWTTBiiit^ 


CHi.COO^iftM . ^cnEiiklian bnown ti KiMinrc of JarvoiHrlk T'rnn, Ji h a rolourk**. liquid q ihiapu 

j odoih id Eh-^i Ituii, InMiliihk ib ^iUr. IniE lOLuft^a In MhoIloL- beu|Hlu|'«d in l-bir 
puiqbafOEluEl of OfU-yK-id vjjiuiiitiii aucL bbii (C.uki!nli ujird lor IbF vpiiiL lu^ ul InuLen 
I rmb at nilie lilib- 

■aCr, 2 H ,0 ■■-■< FrikviJiiikiii MihLla crjFtLal^ UH ■! krt* iiJ>JikLAC^ ImvU |M|.i^p If.-rJ. 

. .^ .1^1*0 uw-rf lu nmUnfftHryTt ftynrmFm: ifina^fiwf 

'Ba'S . . .' ^LBieiliiKk 4 nvd fur tbr iidpEiEilc IudIb^ ul bnitnliliri In plam bl loJjucli m a mBro HihJini 

I itllpllltk. 

.... I tinowTi ako id tVirbiiLm bonEy^ UboiaJc ht iMniEralLrlaf hnH^ arfd oitH lOda 

, UmiI Jfi HaLLrr rlbidbiuDi. IM pairrtk'^ In laniug ia d^vdyiHr*! 

j iSfi Ihiras nu+firf Ekinrio| 4 ri^ ) 

. j IJaed E-q Ibt ot bfoiJUJMd ^otldnlmuj tur iimcrai rncntniltfl 44 nd VuE^tNI* 

I ptkvll^'lilli'CE^aiU^] pigfMM. 

CiCi, I Fnrmrd hy dlMflJiinjE: cSinlb Minx’ Lb tlwiErKlaliKit; ALid iiuil w^rjipnratlpij ihr«dri|iniL 


Tbr frBJhyoKtai vlEl 1* a pO^WefSlxt aik^N-nK-f JtllrjipiLErLn TEiuiiliJiv, pud IfcLi feJi*UN 

I d p4aqcd bl iKVptAnn cgutAimiEtf |LjjlJjiMiyjM anil Dtlirr p4rirTr ^J 14 ^U dbteW^vni^ 
Ibrtrjgli daiLifk 

CiHj OH .. Ttwyiihl, it Ei poE t a^icU tiUl; a i i-^-iUJliiM ualnrauri'obiuilM'd hmn 

tbi-dllEtlUthm fi| foM lar.. A pi^tn-rEsll Milnepili: ind: jirnTTViiEvr. LE p| Ofxrq addrxP 
lo vr4:tljiiiA Jiid lanunEojili. 

KOH ......p....*..-..., .. Pnmo«iiini IlyvIruil^V 

ESEjOH ,,r...»rFr.,,T.«^.rr.... ^mILbiu 1 1 ydrTLxEdp 

C|H,^CJH|r-Q fdinv <allliii Adcirot Crj.-tltilili^ po-irilrr dnvnlvint; ftlxlEEr ilk Aalif, Ei.|L«>rB(y< Jiait 

flP4ll-iil}fy[llg dytrriiifinrL ^5«r IJriTliiipri> ) 

Kp^O^.Crtl^OJjJ4HpD... tlnnimnB OAOM Ibf " |H»tujLI]l£l flUJ-OipiOLU Aluin.l' 























CHEMICALS 


MAKE 


MATURE AMD USES 


CUHc At» 4 f C^H,Ot 


C^Jiptr i CuSa,l^H,Q 

SulphAt# 


Fp-rmArSn 

hrd«p 


H.CHQ 


«; 4 ii]ILnrHitiiiLlJ liy Aihltbi CbiEk tm IrJiMiii lurCn. iin;-Otu[JVRkJ nil Llcfi Itl’Af^pitALv vutli 
tiU^biLriL. ndd, Anil lliria rlrupornliicf ili-n buliiuaii anlij axv lift. Okric ■cid 

ik Iitrri iu drvflnfiin^c, lanEnr "M rlraiirj; uilidioiil- 

itw><w\t H yilTk^E. tVtti ilk m ttw of 

IkJt'JlvIlM fift liLtniiLbE:J.LtuEi aud IIib iinpdtfdl pnitnFM u7|J}ki Evuiiitr 

purr iulp?t.AtE ilmiiEd Ixr lunrl, x% ibr ruoiEiirrriAl varirlLy iillnj cnptain^ tnxp^ 

A tolgtlfta -in waUr of A puftfffti l-^%E*niJ¥idlT uvO a* a 

llactj^judiir liAtik Icir iiEFgulii'M «iJ piiJlEi- iirr HaiiEndupiJ. Iw k^pE iu tin ddkld*^ 

IU wnik-iiurkrjl tir iHTErruld^p i.Lurpprjnl uiubiu- btyiLtn, luiiii'r It urciujDgjiim iu 

tbr prrtriLTT n( liiffihl, l^urinil^ri pi ^ pnwrfVnl 


C^ycpripi 


Ci^ElA 

^hlvnd* 


C,KpOH. N H.CH^.CODH 

AuO, .... . .-^ - . . 


VJ»c9iai< riiLiil^ A lk!k''pc«di}cl till 4b* ri.a|;>«iiJiu:a(haE] or Eali. Uwln^ Ot ila li.yKEiiic.4|:K 
And Duii’ilrviirH pruprrllLm It it nuphiyHd fur EEDdarins vuppTr ibc B^lnCiiut'oantJEi'^ uf 
|nprjih ui Atlm iinrr dryf^. 

l^ar^dltTl^ni'tnmlilgAi-i^EEV jh4iJ. A jpWrpuiitr m a tCavf^piH^ 

(lik i 4 ;t;PlEnl nI kit quiiTsE^knUld. HlaaEH|^». 

Aljdtr hy iliir.ijTi'iji); Rii^ tn niEfu^'hydzOchEunr uclil L'aQiHurrriiil jEolil chlnridr H 

inniUjP ^ ^nfnjvnfiinil KiMd rtilandr UTktl wHam cJlIrridf Used r^iF sniiijift. 


tJhilQtic Acid 
H^Efrafeh 

P^rojrld* 


HCI ,, 


r I-r r HH H d-l-M-- •! 4-^ i 


. 

.. 


AIk? kudttlli ap QkuiLulit. tM'Jd li^ nldKiklt^ IkE tAlEk 9iUiJo de«iki]|HiNii| C«UafDakl> uJl 
luEpluiriti mdiE Cr^nl Eq Lbr |klfliluulypt> and urbnu |iTuanmi 
Pfldcritd dxkdtfcT *tsd r‘kfccbiB^ a*enr. Sbiptfikite!* itftd In -^icaK ffl Irt* 

pniklft Bwl 4)itfAUv«* ^E Ibir Uyit fran* Ol liy|Kh 

AIi^d kirnwn at Qainfd. rir di ■hyT3TaiBp'lifmJ^i“ IVpihtiI rflrrrEiKrria!^y liy^ ivEdiur^ 
anilkni^ fndphal^ wlEh iKtUMlnin hk^niincitr KKTttnlwlT 4ti<d 4i a di^lnpiiTijc ■fC^nil 
fS/w kPlwr*, ] 


fftdin# 


Ipbb, Apn- 

dt 


Irvn, Pof. 
chldPpda df 
1 FlrrJc 
Cll'l Bridal 







Clpr nf tfn- ImJDpfn rIrtEU-Bi.*, [urf^rml Irnm fcraurrrti lE> tdnkpdundi "ft wIilrEr utnl 

In i!hn!r«irnip,Nv+ cW'TEv In I^h prirpintten ol iiinitlhiitiiT 

dii£vk4TiF Jrtni: bjFdtvXldr lit OEtd amlBieniiiLlii’ufLratO tijJittian aadt-^ ApcitdliEiA' 
aniit -c^itiiJt a nr Irfl. t.-iwfl iu hCur-prlniEuft and trap kand-UK pmrrumL llLcre- jtf 
twn runHii nf Uti- -hm^ and [rn^ft, tiu’ Uttr-r Mnit g*kiallT pirfi^nitdr 
JJid* ti)' pvfLui wJ^tuEl 4 kff Oi' 1‘4 bOE iloiL fl£j[k#i uf by dii 4 «ivitk| itou ^nkida iu h:s‘dfu- 
Cbludti iU'JiL i.'ird for cyaDul;)^^ paj-’wr ueiiE lur rl-cklng cupprr ami i.U]e: phtEr^ 


Laad 

AcvtBKS 

Laad 

Nitrac* 


?fa4CH|..CdC|,. .. Mutiicu kP " ‘SujIUf «l LfJtL" ^BkllUf ia Hl^lRULailm aikil tua Id kAtl EuJLEatjb 

Pb'IN-O-jl, ... W^li-p. opFdn^ <icfalrtdral ^*^^A Iew IpEcptifi^ailiwi. tf-r,! ^flst ownHonallT sn 

cdiuthn^d toniiii pnd rmeuf tatlu. 


Moacvrif 

CMdridn 

Harcurlr 

rudidfl 

F^aiol 


Nicr .. 

H|l, .. 

C^H^.OH.NH.Crtj H±SOt 


Kb^wb 11 ciMTA«|krr~ nkblltnitf, Uteil lor JnEOEnkb^iiion 4 p^nr^w/Mi 

fT»E Jik ittVr 

IHrsEbE rrd: puwdrr, IpuiLubIr Ep vkLrr kmi kljiiaulv[Ei£ >□ taJiitlDn nf pntKcMnpn jndldr. 
bypn rtf moAm. wlptiElP. V**A n* *ri Enm*felilpr PBiFfOMlp p*i4rt4iArpt f.<w IbitiLiJ- 
^lUEiMd-S 

.^iLlpbutr dI iiiaihyl>p4Lnai]iiiTu-|i]Leiii>l. L'Mil ax .1 [Jrvrlippmi; iLfcriLl nrvr-lfTjvm 1 


0 ±,ijc Arid 


[COOHJ^ . 


Ulvd III I hi B dC JKOlHIliLllk ukill IfEtlO vXJlJln. i'itiMvnnU*. 


Paramlno- 

fih«n 4 l 


Rar*- 

phanyftn** 

dLamlrta 

^dtUtium 

Alum 

E^tatiEdm 

* i-C h»^ m-miB 


<C,H|.CH.K,Hj|HG1 Tile hydracblorkk of panETirdoirltcfiOil, rei ontinit itibhE-umfc di^fivcd tram 

Jl ki a crrfUl^Rr MwdEr, abd li Lu tbe ^p'jjjiL'Da or 
1 b^li Of ^ R^ilLiLiL 1 ^ 4 * Df^ 4 lgp«t».J 

An rtrxiidc ^Tptm 4 HiE'r ftrjJflrd frmni Iw-nfrftr wJuifih h CMnttnncn ii«rd •» b bntrR^an 
dtffkpfK rilbft llrtaf or w|ik 1 ^ flk^ki pif IQcEQl. 




CVnilt^l naipr laf rjuQinnn bIhiil 


\ KeM AliEEn,! 


K.CftOi 


Ljnvr ct-^-kiEjiilih,. |>ttpitTnl fvaLlbr.n=kalljr Ictnu abrEnnr iinn are. L!%nl 

piitr^idvrjy Iq mml phuEir-iiuxdiajnJcaJ. jiniiljni: pmenKrt ao-d pEwmarc. eIm> 

frtr lEltm^fTtFiE -BTid ■■■ 4 lilrjictlirr U\ prvrFXfll |rriW 4 «rf 


PuTetiiutfi 

Aromij* 

PoEBiuluni 

CcrbflrtBt.* 

KAr ..... 

P^E Aa^tOm 
Olloru 
plAtinica 
PuntiFurtf 

■CyinJda 

K.fEcr. ... 

KCM .. -__ . 

Ruiualikni 

Fnrri- 

cy4i\EdA 

.. 

^OLHitum 

Farro- 

'y*Tiid* 

K^FpICNJ.IH^C 

P'^kAtvIiina 

Hvdro«|idB 

RoLeiiium 

Epdida 

KDFi 1 .JI.I.111 L-ji._,j+|.kki ■. . ■ 

KJ .. 


!aibuU Vkldta culklLij uyi-taJp. midB hy Ifaf JKliou vl cxEbottat^ vt j;HjiukL tm b^uiuick ol 
IrcHL, U.&Eii Ot a trtllUiD^J: 

Al*ii> kqfrPrft Bi T^irJjih, IViti?.h.. or <alt ol Tiftir A dE-br^-ur^rnt tfribitlaf wbil^ 

uhdoN 4111141 bEi httPE flotaly ttEipprmJ. 4 . 1 ^ tb- lln RaoplldtErtlk Kft ClTtitb 
drrrlDfTEn. Lk.^Vrlupcf^.l 

KiuhiII rmi crynljdi, ddiq-iindbul, miry tFjiuliln in mirr^ rnDtaLnEii^ 14 ^% nf pEjitiiinin 
L'miI fwT^atTRIHA InnFiiJE and in fhr |irr™Tatlnn nfplatfrmni frilEitnc Sn|u(rnn» 

fbPtild liNr mdr |u dhuntp'ff wurr iind H.r|M Iu ih'‘ dork: 

^alrmdlf fkiEhjnptrai . liWkltf iv>lllil,. lOlLkUa Ilk irxlcr.. IIh' mjEuIi-ub. xbutdiE d^i-L Im 
allrwrd ill EMmae lutu nulai:l ivELfa jnjr [iteEch- jlir^iliin af til' ikin. (>Bn| in Ebr nLiklnr 
nf varioili frdHi'ilnn nnri rjr^rlai bailie 

SnuiFiEinn tailml Pniafiltf vi I’OlA^li. Lbrfli ebe 4 etyitOllLt Qtttia l^lErta WJUk A 

ffi!i|lk.Ti yrllnw iKPiriierp WrldCli nhOliJEi Ifr rmHUL-nd ip/ licijiiB iKiui-n irm IrHd fifi 
rrdu'lbll ikEikhly nl im^alati-t anil tii I hr prviiarAliihn, n| blrarbinj Ikatht En tli^ 
t^hwwa ^ IrflUEt UKrt mlw M a, bli arltrr lb Ehf Cll-bfO frtPer^ ff.B J. 

Kniivn jIh jI* VfllEon Pritukll^' 1 ±F Ltkkar ^rLlun mykikabb Cal a ^uiiJil Ik 

fulirn vlihl thj'4 liUbklaunr ^ Eb4 ajldiilun uE mlintrTBl beOiI In n bill udulinri nf thr 
fFrOrtCViaiidr irHr'tfV^ furart at tbr |Kif«innBi IHlhri Cia Adrfrtt lo «irw d4^vrl!rtfHrt» 

IP mr* bnUMpre Irt Ihrt nrialiw. 

A wbllr, dplEiiiirM:nil+Itrqqily llbJklitM’ Mdlil extrinurly MdnbEi in vatrr^ Uerif III 
l|V(^ flklklHa Ilf iinrlmu dE;vpln[Tkqf tululUiqe 

.^ikiall *iytr tiiyitilFr tiaed ih miiiUhir ftnuliiMis 4 Aid e-t s.m iJii^ifdlKiit oJ umr 
. rriinHtnrni and L'lratEOtl. b^Blblr 
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CHEMICALS—CHEMISTRY OF PHOTOGRAPHY 


NAHi 


FORMULA 


NATURE AND USES 


Fotusium 

Meta- 

btsulphite 

Fotusium 

Oitalate 


K:C,0|.H-.0 


Whit^ crystals, whkb deteriorate rapidly in air. Should be di&scjved in cold water, 
as hot water partly decompose iu Used as a preservative of certain develupecs and 
for acidifying fixing baths. Fixing.) 

Prepared by neutralizing oxalic acid mtli potas&itim carboijate. Used as a developer 
in the pla duo type process 


Po^ssium 
Per man- 
Eanate 
Pyrocate- 
chrn 


Pyrogallic 

Acid 


KMnO* .. 


Small reddish black crvstals, very soluble in hot water. U&ed as a test for the presence 
of hiiTo Hypo). Can act both as a reducer and an intensifier of negatives. 

Also known as catechol and ben?.ocati^bin, pyrocatechin iii: a phenol obtaiiicrl from 
guaiacol, a cons tit iient of beechw-ood creosote. It is used as a developer. fSw 
Developers.) 

Pyrogallol or trihydroxybenzene (its correct chemical names) is not a true acid. 
Prepared by heating gallic acid. Extensively used as a developer Developers). 

Difhcult to keep in solution owing to the rapidity with which it oxidizes. 


Silver 

Bromide 

Silver 

Chloride 

Silver 

Nitrate 


Sodtum 

Bicarbonate 

Sodium 

Bisulphite 

Sodium 

Carbonate 

Sodiiim 

Hydroxide 

(Sodium 

Hydrate) 

Sodium 

Hyposul¬ 

phite 

Sodium 

Sutphanti- 

moniate 

Sodium 

Sulphide 

Sodium 

Sulphite 


AgBr .. 

AgCI .... 

AgNO. ....... 

NaWCO, _ 

NaHSO, - 

NajCO,lOHjO 
NaOH ......... 

isla.SjO^SH-O 
Na,SbS* 9 H ,0 
NaiS.^H.O ... 

Na,S 0 ,. 7 H ,0 


EmpJoved as a light sensitive salt in rmul^iDns, either alone or combined with silver 
iodide and chloride. (See Emulsion.) 

Used for lantern-plate emvilsions and in the preparation of gelatine-chloride P.O.Ri 
and albumen papers. 

One of the most important chemicals in photography, being employed for sensitizing 
paper as well as for preparing nearly all other salts of silver used in manufacture of 
plates, films and papers. Also used by the process engraver in making wet plates. 
(iVr Emulsion.l 

Fine white powder, partially decomposing in hot water. Used in hypo baths lor 
fixing self-toning papers. 

Fine white crystals, used in makiiig acid fixing baths. 

In a somewhat impure form, it is the common washing soda. The pure sodium 
carhonafe is used in the preparation of certain developers. 

Caustic soda. Sold in white sticks or powrder form. Is strongly alkaJjtie and very 
deliquescent, and should be kept closely stoppered. Used as an. accelerator in develop¬ 
ment. Should be handled with cantion as it may burn the skin. 

Commonly known as ** hypo," this salt is tisuahy sold in the form of large colourless 
crystals, but can also he procored in anhydrous form as a white powder. Universally 
used as a fixing agent for nlms, plates and papers. (S« Hypo,) 

Commooly called Schlippe^s salt. Colourless crj^tals gradiinlly becoming reddisli 
yellow. Used as a toner of bromide prints. 

Whitt transparent crt-stals, very deliquescent. Used in the sulphide toning of bromide 
prints. {S£i Toning,) 

Used as a preservative and as au accelerator in various developer formulae. Obtain¬ 
able in cr3fstal or anhydrous form. The tatter dissolves more readily. Keep well 
corked. 


Thiocar- 

bamfde 

(Thiourea) 


CS(NHa3, 


Organic compound used in photography for the removal of stains from negatives, 
bromide and gaslight pritiis, as well as for the toning of lantern slides, (5^^ Cloarinjf 
Baths.) 


Uranium 

Nitrate 


(UO^XNOjMH.O 


Vicliowish green deliquescent crystalline salt. Used for toning bromide prints warm- 
black, red or browu. Used also for the intensification of negatives, Toning : 

Intens-ficatton.) 


Vanadium 

Chloride 


(VOl^CU.SN^O 


I One of the most useful chemicaLs for securing green tones on liromidc prints. (5« 
I Toning.) 


CHEMISTRY OF PHOTOGRAPHY 

y* F* Stlf//ng* AJ.C, 

Few photographers (and this includes professionals) will find that none of the informa¬ 
tion given here is new to them. For this article, when read in conjunction with the 
sections on Cheitifcds and Chemkaf Terms, contains all chat Is necessary for the 
average photographer to know of the fundamentals of photographic chemistry 


P hotography, both in theory and in 
practice, is based essentially upon the 
science of chemistry\ Its processes and 
operations, viewed from a technical stand- 
point, are, in by far the majority of instances, 
intrinsically chemical ones, and it is mainly 
in consequence of its close application of 
chemical principles that photography has 
progressively advanced from its earliest 
stages to its present-day perfection. 

The main chemical principle underlying 
the whole of modem photography is that 


of the sensitivity of certain silver salts, 
notably the bromide and chloride of silver, to 
light. The fact that silver chloride darkens 
upon exposure to light has been known for 
two centuries or more, but it is only within 
the last hundred years or so that adv^antage 
has been taken of this fact for the production 
of photographic images. 

If we add a few drops of silver nitrate 
solution to a small quantity of common salt 
(sodium chloride) solution, an abundant 
white precipitate of silver chloride is formed. 
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CHEMISTRY OF PHOTOGRAPHY 


This, when it is exposed to bright light, 
particularly if it is in contact with any 
organic material, such as paper, gelatine, 
or tlie skin, will more or less rapidly acquire 
a violet hue which will become deeper and 
deeper until the material turns black. 

In the preparation of modern plates, 
films and bromide papers, it is chiefly silver 
bromide which is used as the sensitive 
material, for it is man} times more sensitive 
to light than silver chloride. The silver 
bromide is carefully formed within a solution 
of highly purified gelatine containing certain 
soluble salts and small amounts of other 
compounds which influence its sensitivity. 
The mixture of silver bromide, gelatine and 
other compounds, known as an '' emulsion/’ 
is then maintained at accurately determined 
temperatures for certain lengths of time, 
during Avhich the tiny particles of silver 
bromide increase in size and, in doing so, 
become more sensi t ivc to 1 igh t. T h is '' ri pen- 
ing of the emulsion, as it is termed, is a 
process which calls for the strictest control, 
for upon it depends much of the high sen¬ 
sitivity of the emulsion. The emulsion, 
when properly ripened, is mechanically 
coated upon plates, films or paper, thus 
providing our modem sensitive materials. 

Sometimes, small amounts of certain dyes 
are added to the sih'er bromide emulsion, 
or, alternatively, the plates or films coated 
with the emulsion are bathed in dilute 
solutions of these dyestuffs. In both cases 
the result is the same. The silver bromide 
absorbs the dyestuff and, as a result, becomes 
sensitive to light of certain colours. 

Effect of Light Action 

What actually takes place when light acts 
ujion silver bromide is not knowni with any 
certainty. It is probable, however, that the 
light causes the paidicle of silver bromide 
(which is a compoimd of silver and bromine) 
to lose a portion of its bromine. Theoretic 
call}^ if the iight-action were continued, the 
silver bromide, a faint yellow substance. 
Would lose the whole of its bromine and 
VTOuld become converted into metallic sth^er. 

Actually, how^ever, under conditions of 
exposure in the plate or film emulsion, no 
visible change takes place in the emulsion. 
Despite this fact, however, we know that 
same change has occurred to the light- 


struck particles of silver bromide within the 
sensitive emulsion of the plate or film, and 
it is convenient to imagine these changed 
particles of silver bromide as forming a sort 
of invisible image or “latent image/' 

The process of development merely con¬ 
tinues the action of light. When an expmed 
plate, film or sheet of bromide paper is 
submitted to the action of a developing 
substance, the developer attacks the light- 
struck and consequently changed particles 
of silver bromide and, removing the bromine 
completely from them, converts them into 
particles of metallic silver. Very fortunately, 
developing agents do not attack the particles 
of silver bromide which have not been 
affected by light-action, for if they did, 
photograpli}^ by means of our developing 
methods would be quite impossible. 

The fixing Bath 

After the image on the plate, film or paper 
has been developed, it is subjected to the 
action of the fixing bath, w^hich, nowadays, 
invarably consists of a strong solution of 
sodium hyposulphite. The hypo bath has 
the property of dissolving out of the emulsion 
the unchanged silver bromide so that, upon 
the completion of the fixing operation, the 
image consists of particles of pure metallic 
silver embedded in a matrix of gelatine. 

Ordinary printing-out paper, or “ P.O.P.,” 
as it is termed, contains an emulsion of silver 
chloride which is allowed to darken to its 
fullest extent under a negative and, con¬ 
sequently, does not require development. 
The silver image so formed, however, is not 
a very permanent one. In order to improve 
its permanence, and also its colour, it is 
submitted to the action of a “ toning " bath 
containing a salt of gold. During the 
ensuing process of toning, a chemical action 
takes place between the gold of the toning 
solution and the silver particles of the 
image whereby actual particles of metalhc 
gold are deposited upon the silver image, 
thus greatly improving its tone or colour 
and, of course, increasing its permanence. 
The normal process of toning silver prints is 
merely a gold-plating operation. If, however, 
the process is prolonged, the gold almost 
completely replaces the silver of the image. 

Some printing-out papers contain a salt 
of gold in their emulsions. These papers 
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known as self-toning papers/' require 
merely fixing, the gold being automatically 
de^xisited upon the silver image during that 
operation. 

Sometimes a negative may be too dense ; 
that is to say, the number of silver particles 
deposited in a given area of its emulsion 
may be too great. In such cases the negative 
is treated with a chemical solution, as, for 
instance, a solution of potassium ferricyanide 
and hypo or an acid solution of ammonium 
persulphate, which actually dissolves metallic 
silver and so, by chemical means, removes 
the unwanted particles from the negative. 
Such a chemical process is known photo¬ 
graphically as reduction/' 

The opposite process of intensification " 
is, as its name implies, one by means of 
which the opacity of the silver image of the 
negati\-e is increased. Several chemical 
methods are available for this purpose, one 
of the best known consisting of the immersion 
of the negative in a solution of a mercury 
salt and the sub^quent formation of an 
image consisting of a mercury-silver amalgam. 

Photograpliic processes are not entirely 
dependent upon the sensiti\uty of sUver 
salts to light. The well known and ver>’ 
beautiful platinotype printing process con¬ 
sists in exposing under a negativ e a sheet of 
paper coated with a mixed solution of an 
iron and platinum salt. The platinum salt 
is not very sensitive to light, but the iron 
salt is fairly light-sensitive. The result of 
this combination of salts is that the light- 
struck iron salt converts the platinum salt 
into metallic platinum when it is wetted with 
a suitable developing agent, this conversion 
being exactly in proportion to the extent, of 
light-action on the iron salt. In this manner 
an image in metallic platinum, an exceedingly 
stable and permanent material, is readily 
obtained. 

Ge/dtjne Processes 

A large number ot photographic processes, 
including the well-known " carbon *' process 
ot printing, are based upon the fact that 
when gelatine is treated with potassium or 
ammonium bichromate and exposed to light 
it becomes insoluble- What actually hap¬ 
pens to the gelatine during this process is 
not known. We do know from expenence. 
however, that the msolubilizing of the 


bichromated gelatine proceeds in exact pro¬ 
portion to the extent of its light-action. Thus 
it is possible to coat a plate of glass with 
bichromated gelatine, expose it under a 
negative and subsequently dissolve out the 
unexposed areas of gelatine, thereby forming 
a photograpliic image in gelatine. 

If an insoluble pigment, such as lamp¬ 
black, is mixed with the bichromated 
gelatine and the mixture then coated upon 
paper, the latter then being exposed under a 
negative, it is clear that the insolnbilized 
gelatine will retain the pigment and will 
thus give rise to a visible image on the 
paper. Such is the chemical principle under¬ 
lying the exceedingly beaiitifu! ” carbon " 
printing process. 

Converting the Imoge 

By %^arious chemical methods the silver 
image of a broraidc or gaslight print may 
be changed into an image consisting of 
another substance. If, for instance, we take 
a bromide print and immerse it in a solu¬ 
tion containing potassium ferricyanide and 
potassium bromide, the image will be con¬ 
verted into an almost in%nsible one consisting 
of silver bromide. If, now, this silver 
bromide image is immersed in a weak 
solution of sodium or ammonium sulphide, 
the silver bromide will be converted into 
silver sulphide, a chocolate-coloured sub¬ 
stance of great stability. The bromide paper 
image will thus be toned ” to a chocolate 
or sepia hue, the process being known as 
that of sulphide toning (^.v.). 

Another way of converting an image in 
metallic silver to one consisting of silver 
siilpliide is to immerse the print in a warm ^ 

solution of alum and sodium hyposulphite. 

This hypo-alum toning, as it is called, 
results in the production of a purplish f 

brown silver sulphide image. 

It would be possible to multiply at great 
length instances of the theoretical principles 
of chemistry underlying practic^ photo¬ 
graphic processes. Those, however, which 
have been enumerated above will be sufficient 
to demonstrate the dependence ot photo¬ 
graphic principles and practice upon chemical 
science and to emphasize the necessity of 
having a working knowledge of the latter in 
order to comprehend fully the precise 
significance ol photographic theory and 
tecbmque. 
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CHEMICAL TERMS USED IN PHOTOGRAPHY 


As many of the processes employed in photography are chemical ones, it follows that a 
considerable number of chemical terms will be met with in the \'arioiis articles contained in 
this work. For the benefit of those whose know^ledge of chemistry is slight, the following 
table of common chemical terms used in photography, together with a simple explanation* 
is included. For a list and brief description of the chief chemicals used in photography 
see " Chemicals Used in Fhotography(pp. 266-26S), A brief siir\’ey of the part pla\^ed 
by cheinistiy" in photographic processes is also given in pp, 268—270. 

Acid .. .. .. of a class of substances that iieulralize ajid are neutraU2ed by alkalis, and are com* 

pounds of hydrogen whose hydrogen atom or atoms can be replaced by metals* or radicals 
of a nietalhc ciiaracter. the resultant compound being termed a salt. The usual test for 
acidity is blue litmus paper, which turns red in contact with an acid. 

Alkati .. .. A series of compounds whose chief characteristics are that they neutralize acids, and in 

so doing react tvith them to form salts. They are highly soluble in water* producing 
caustic solutions which neutralize acids and turn red litmus paper blue. The common 
alkaline bases are soda, potash and ammonia. 

Anhyd rous, 


Anhydride .. .\nhyrfrous means without water. A crystal Avith no Avater of cry^stallization in it is 
said to be anhydrous. The anhydride of an organic body is the substance obtained from 
it by the elimination of Avater. Thus* sulphuric acid from Achich the water (HjO) 

has been abstracted leaA^es sulphuric anhydride {SO3). 

Base .. . * .. Substance capable of combining with an acid to form a salt. In inorganic chemistry* 

bases are usually oxides and hydroxides of metals. 

Caustic , * .. Substance that burns or corrodes organic tissue* caustic soda and potash 

hydroxides {see Chemicals). In optics the term caustic is applied to lines or curv^es where 
intersecting rays illuminate a surface with doubled strength. 

Concentrated .. The term concentrated solution ” is often loosely applied to Avbat should more correctly 
be spoken of as a saturated solution. See Saturation {below). 

Crystallization.. Process by Avhich substances as,sume the regular forms known a.s crystals when they 


change from a liquid or a v^apour into a solid. Crystallization may take place in three 
different ways : when a liquid holding a substance such as sugar or salt in solution is 
evaporated* the sugar or salt is left behind ; when a molten metal cools, the solid mass 
becomes crystalline : when a A'apour changes directly to solid form in cooling* as the 
A'apour of water* in the form of a cloud, changes to snow. The more slowlv the cooling 
takes place the larger the cr^^stals will be. 

Decomposition,. f n chemistry'* the breaking of a substance into two or more elements* or forms of matter 
simpler than that from which tliey are formed. The principal means by which chemical 
decomposition is brought about are heat and electricity. 

Deliquescence** Property possessed by some chemicals of becoming liquid by absorption of moisture 
from the air. 


Digest 

Distillation 


Gravity, Specific 


Halogens ,, 


To maintain a Huid mixture for a fairly long period at a state of mcxlerate heat. 

Process bA'' Avhich a substance* or con.stituent of a substance, is conv^erled into A'apour 
and then condensed into a liquid state. The use Of distilled water is imperative in many 
operations in photography, since tap Avater contains many organic impurities* 

Ratio between the weights of equal volumes of any substance and of some other substance 
chosen as a standard* For gase,s* the staLudard chosen is hydrogen or air ; for liquids 
and solids* water Water is at its maximum density at 4^C* and specific gravities of 
other liquids and of solids are usually determined for tliat temperature, ^ 

Name giA*en to a group of closely allietl elements : fluorine, chlorine, bromine and iodine! 
The salts of these elements are knoAvn as haloid salts. 


Hygroscopic 
Organic . * 


Oxidization 


Sensitive to moisture. See Deliquescence 

Term applied to that branch of chemistry^ dealing Avith the products of animal and vege¬ 
table organisms. The term has become to some extent restricted to the study of carbon 
and hydrogen compounds and their derivatives. 

Strictly* the chan.ges Avhich result in the formation of new compounds AAuth oxygen. 
It is* however, extended to kindred changes, such as new unions with chlorine or with 
some other element. 


Precipkate 
Saturation 
Solution ,. 


Volatlla * , 


Solid rejected as insoluble Irqm a liquid as a result ol physical or chemical action. 

A solution IS said to be saturated when it can dissolve no mom of a given substance 

Name given to a homogeneous mixture of tw^o or more substances. The commonest 
forms of solutions are liquid. As a general rule solids dissolve more readily in Uquida 
the higher the temperature of the latter, though there are exceptions to this ]sl\v. 

A liquid Avhich evaporates rapidiy is said to be volatile. 
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CHILD PHOTOGRAPHY: (1) FOR THE AMATEUR 

Bernard Alfieri^ /r- 

One of the most difficult, and at the same time one of the most pleasing, branches of the 
camera art, the photographing of children has a universal appeal ; but the worker, as this 
section emphasizes, needs to be a psychologist as well as a photographer if he wishes to 
obta-n pictures that are characteristic of childhood as well as pictorialiy praisewonhy. A 
second article in this seaion, by a famous practitioner, Mr. Marcus Adams, deals with 
the subject from the profess ion a rs point of view 
See afso Candid Photogrophy : Portraiture, etc. 


C HILD photography presents a two¬ 
fold problem, first a technical 
knowledge of the use of a camera, 
and secondly a psychological study of the 
subject. One is of no use without the other. 
A photographer who Is capable of exposing 
perfect negatives under painstaking con¬ 
ditions will probably never have a chance of 
recording the rapid glimpses of animation 
which represent the ideal picture of a child, 
whilst to concentrate on the entertainment 
of the subject and expect to apply the camera 
at the critical moment without a precon¬ 
ceived plan of action will usually mean a 
delay during which all is lost. 

Rapid Exposures Out of Doors. Let 
us first consider the easiest method of obtain¬ 
ing unposed pictures out of doors. Techni¬ 
cally, a rapid survey of the existing con¬ 
ditions should be noted. Direct sunshine 
will cause the subject to screw up the eyes ; 
very weak sunshine or a strong diffused 
light is to be preferred. The stage should 


be set in open surroundings where a slight 
change of viewpoint will not include unsuit¬ 
able background matter, and, having gained 
some rough plan of action, the camera can, 
within certain limits, be set in advance. 

Particularly with veiy*^ young children, 
manoeuMang into position is part of the game, 
the exact opposite to a scene where the child 
is anchored to a selected position, and told 
to “ keep quite still, ducky, while uncle goes 
and finds his camera.*' The next compromise 
lies between lens stop and shutter speed. 
The faster the speed of the shutter the larger 
the lens stop that ^vill be required, result¬ 
ing in the minimum depth of focus. The 
miniature camera scores in this respect, 
due to the very short focal length of the lens, 
which offers great depth of focus for com¬ 
paratively large lens apertures; but given good 
light, and fast negative material, there should 
be no difficulty in making rapid exposures. 
The reflex type of camera can be focussed 
during preliminary arrangements, and it must 
be remembered that speed is one 
of the chief factors of success. A 
child will soon lose interest if it 
is expected to enter into the 
peculiar difficulties of the photo* 
grapher, and it is far better to 
persuade the photographer to 
enter into the spirit of the 
game and apply the camera as 
opportunity arises. 

Children at Play. Natural 
photographs of children at play 
offer the best chances of obtain¬ 
ing good pictures. This does 
not mean that the subject or 
subjects are left to toddle about 
whilst the photographer rushes 
around in the hope of getting a 
viewpoint. The game can be 
part of the general arrangements, 
engineered within the range of the 



TO THE LIFE. ThU photograph hai all cha euvntlals chat make a good child 
caikcp In the open-air. There ii balance and naturalnesi in the pose the 
diffused hacks round brings the subject Into bright relief 
Snopshoe 





AmY SETTING. The sky provides a good background iti this lively action snap in which there is a pronounced Impression ol 
spontaneity and movement Natural photographs of children ac play offer the best chances of success 

Kodok Snopshot 





CAMERA-CONSCIOUS. In this unposed picture the compiDcely natural attitude of the Uccle bather and the bright 
lurroundlnfs combine in giving a mast pleasing happy holiday '* photographic record 
Photo, Bernard Affjerf» Jr* 
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HAFPf SNAP^ The long-awaited momenc^ when a natu^ 
$mile breaks out on the StfhJiect^s councenance. after much fruit¬ 
less effort to procure it, has here been captured adroitly by the 
patient photographer 

camera, which is the least apparent portion 
of the setting. 

Roughness v¥ittiin gentle limits never fails 
to appeal. On one occasion Tvhen a baby 
that usually exhibited a pronounced joy in 
everything at large became bored before 
the game had really started, her parents 
acted with great animation, bobbing about, 
making noises, the photographer performed 
antics and gyrations wdiich were almost 
unnoticed, w-hile the cause of all this energy 
just looked on with strong disapproval. At 
this stage a hat was placed w^ith some rough¬ 
ness on the baby s head, who immediately 
pulled it off with screams of laughter ; and 
when one of the parents ran to pick it up, 
fresh bursts of merriment greeted a perfectly 
normal action: nor did repetition fail to 
increase the fun. During these moments 
it would have been possible to use the camera 
on a stand, locus with deliberation, and 
produce a perfect yell of laughter at almost 
any given time. 

Use of Reflectors. Many photographs 
of children suffer from poor lighting effects 
and pronounced shadows which could be 
avoided by using a reflector. Where, during 
certain times of the day. the light is practi¬ 
cally trora the top, a w^hite sheet or other 


form of white reflector can be employed with 
advantage. This again does not mean keep¬ 
ing a baby in one position while the best 
place for the reflector is being determined. 
For instance, where a young baby is to he 
photographed, it is often a good plan to 
spread a white sheet on the ground, place a 
cushion on top, and play with the sitter on 
the cushion. In this way there wUl always 
be a certain amount of reflected Light to 
balance the direct dayliglit from above. 

In side lighting a white sheet can be 
arranged on the shadow side for the same 
purpose, such details being fixed in advance. 

Suitable Settings. Mnny excellent child 
photographs are spoilt by unsuitable back¬ 
grounds and settings. If a dark background 
is preferred, a large patch of deep shadow 
will serve, w^hile the sky offers good chances 
for a light setting. In either case great care 
should be taken to arrange the subject where 
conflicting detail will not detract the eye 
from the main subject. Unobtrusive detail 
in the background or general setting will 
help to provide atmosphere ; but there is 
little scope in child photography to arrange 
the subject in an exact position required to 



WHEN WE WERE VERT YOU NO Here chfl inieresiof a 
mor^ seriously minted iMant chan thac seen zt top has be«n 
awakened, and the result is a piece of skilful front Lisheinf and 
well-disposed back| round 
Photoi, Bernard AffrerJ, /r 
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fit m with, or avoid, some 
strong detail matter that 
may intrude on the genera) 
composition. 

Slow Exposures. Day¬ 
light indoors presents a 
much more difficult pro¬ 
blem. Excellent pictures 
are often arranged in front 
of a window, and hard 
shallow detail is softened 
either with a reflector or 
by the use ol artificial 
light, but under such 
conditions, even with large 
aperture lenses, compara¬ 
tively slow ex|Josures are 
necessary. In practice it 
will be found that there 
are moments wffien even 
slow exposures can be 
given, and it is chiefly a 
question of being in a 
position to take advantage 
of any opportunity that 
may be presented. 

Artificial Light. Arti¬ 
ficial light in child photo¬ 
graphy brings its own 
problems, quite apart from 
a general knowledge of 
lamps and their use and 
applica tion. Assuming that 
^suitable lighting arrange¬ 
ments are available, and 
have been previously ad¬ 
justed, a continual glare of brilliant light will 
produce a strange atmosphere and detract the 
attention of the subject, even if all attempts 
to accustom the child to the light do not tail 
completely. It is better to increase the light 
slowly rather than switch on suddenly, and 
better still to be able to arrange the photo¬ 
graphs in subdued light, and only switch 
on the full light at the actual moment of 
e.xposure. Some method of synchronization 
is a great help where available. 

Flash-Bulbs. Flashlight, particularly in 
the form of photo flash-bulbs Flashlight 

and Photo Bulbs), offers great possibilities in 
child photography, and again if the light is 
synchronized to the camera shutter, rapid 
exposures may be given, V^ery flat lighting 
will be obtained if the flash is arranged imme¬ 


BAfiY STUDY. As ait akernative to oLhec arrangements n which the little subject ii 
Dhoto£raphe4 alone, the babe^ln-arms pose, as exemplified above, can be adopted 
with mast pleasing results 

Phota, fiern^rd A/ficri, /f.; Ponoiomic film, p.S, I sec. 

diately behind or attached to the side ot the 
camera, but with practice, and a length of 
flex, it is possible to arrange quite good light¬ 
ing effects where the flash-bulb is at an angle 
to the subject and a reflector is placed on 
the opposite side. I'his method gives greater 
depth to the picture and three dimensions 
to the subject. 

Environment. In child photography a 
familiar en\nronment is an enormous help. 
When a child is taken to a professional 
studio, most photographers spend consider¬ 
able time in playing vdth the subject* m a 
hope that they will become accustomed lo 
the surroundings, before any attempt is made 
to use the camera. The amateur photo¬ 
graphs children in a tamilkr setting, and 
half the battle is won before it has begun. 
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CONCEHTHATkON^ The iwd Etihlrfri^n tn ir4 th«lr wn- 

ilLvfdtil J-EMfiEJO^ t'> fiCIEfr flawin. In iFih lumbitr. L^i rHglc th4E 

Ihifv hflu ■ncln i 4 K^ 4 fliCtauLnKi Ln I^eLi] «AprHl4Qf1 4bd miiiiyir 


\\’lici cvcr possible- a y^kiing rhikl sliuuUI be 
phoiogpniipluid In fzmniur suiTOtindin^s. and 
as littk LiUcnlion dr^ww to any a I rerat jon^ as 
possible. New loya or linsli iiscuu:? uf attract 
ing aitEritioii art: not always advisalik, bur 
rainiUar toys or any mctlnxl oi kcci^liL^ I lie: 
mi nil w'vW t!iii]jliL>vi:d iviJI be found invai liable. 

Suitable Apparatus. ;\ftCT considering 
the general problems of rhM phfitngmphy, if 
is obvious that good plidUjtiiaplis can be 
obtained with any 
reliable camera 
but ssonie tames nib 
art easier to n^' 

Than nthers, wliile 
a Liii fit aperture 
lens 15 often n big 
ad van luge. 11 i5 
t|ijitoifnpoi?flihleto 
name uuy one 
camera be in 2 

J>cst tnr this tyijc 
of work, but, on 
the Other li.and, the 
idenJ camera uiusl 
Ifcotie thiki can be 
ii5ed with r^ipiil- 
ky and offers the 
minimum rlehiy in 
setting. 

A miniatnrt 


added advantage ot combining; 
largo Ipns aiienures with the maxi- 
iiiuni depth of locuii. Ctui^cras of 
the redex type nre convonienr fnr 
riipidly composing a picture, utid 
are preferred by many w*orkerfj. 
A rehabir view-hnder I'isentiiih 
and preftteuce iilionkl be given to 
a bndcr large enotigh to allow the 
phutegrnplier lo VLSiiulijAf tlie pie- 
turo instajiUy, without having to 
screw ii]j the eye in an effort tu 
look throu^^h a snrflJI opening, or 
to reqinre hand r finding before 
the ^ubjccl. can be seen. A cable 
reJeaise is an advantage, especiaHy 
wlieii mu king uiudenitcly lung ex- 
pn^tins’S with the c^amero on a 
iripoch and if jin excc[itinnally long 
cable reload is available it is often 
helpful to WunJer awuy from the camom 
and still be ahtc to make an exposure from 
any nuar position. Tty doing 50 fhe child 
may be made to turn its head naturally to 
’WJinc iltisircd ■angte. For most child srsHlies 
a lens of normal focal length covers general 
requirements, |>u.rti£:ularly when H-^ing n 
camera not sniH-ilJer than quarter-plate, ns it 
is Liisicr noL to try lo fill 11 le negative, ui 
case the siibiect happens 10 move at the last 


cameru an£Wtr> 
rrto^i require 
iticnrs^ with the 


W H O U ETTE. A l iMi<i-t |lKE«^r|- #h«cti ftryfi u» i l>y w hy w a pla tai Elcfrciij nji c^iic 

lilt i^E4rklt Qri th* igbltCE. A ef«wdtHd lUCKit^gud Try-aid ipdkjli ill* dtrUj^rt uid <>4A|tl4ilO 

gfalj- Fnam ih-c (yntiraJ rfficrlViifi-tHi 
iP|>D£Ei>. K. A^ru 1 







SPONTANlfTT. A ftitui^ iuiit mi hrai hErn 

<t^.Ordmd ^Idw 4| m4r« th^n dltfi^urL In nlruJei Ji^ » iriMlhO " 
nmru. inid eifliy ihp t^npihli AtiDn hJ thfl mARimrir C4Lpldi 
IvUi 4 c^hirmlni nudy 


^ j* ^ ^ Oit I<| tJv# phyw ahavB f Ji* rmpliBr hi-i 

rilJed ppflfl ^di.Fl*liilft.| md a bi^kt-^aBd 10 

yfatmin a iubiHId# effect : lh« lb* 4yb|BO hii bun j»Md h «wn 

from hir ifJibiJ/ fflfF^d iml^d 

^b*». famyprf Aiflnpr, /j-,; |;5a *K.^ f4.i, i.t. ^it, /JFjp 



STCHIY SWAP, 

Hird BfftPra 

" itudln'" niich 0 -ih 
have- fcwftn Jida^r. 

bkic iHsbanrf 
i,r^ lati igF* i^tu#4l- 
nmif. li 444 cFii 
lE 4 *yt 4 dflL la «hi- 
umraiEd Bfi cha 
^ imry - utd J,^ 
rbft pliCTwr* fttbtr 
rhiA jiAj^ ^ir- 

a<t4rimc d rJti 
’^itEvri 
K^k 
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-r-ry^ 



VIEWf OINT ANO PEHSOWAUTT. Hir* II *n wmpti nf * rtlli FhQiBjrv^ in * 

hw r^wnaint hi» i»Mn «•*•* —th nit««. Th. vluor* » iHo mi**ofi lir fni- Ih. «Mirtni 

pndillfln ind uit el thm frjtStfroytiJ 

tifuwii. LW, t ^ 


for use tin manjk^ 

ciui[icrii&. With fhenji 
cameras af thr 
hHzii^ vajrieLw ibx^ S!^ 
iho only of jgtU 

tiRR neai oiiou^h to 
the sublet: t lor cIorc- 
up work ; buL with 
Tijiuiy camem$ ^urh 
len^ only Mmv ihc 
f:aiiieru to bcu:ied very 
clo^ lo ihfe ?nihjL'ci, 
anfl art tlic euusc oI 
bad distortion. Tlit! 
r k>si'r the e u. ni c r it 
appruaclics tlW ^jb- 
ject the mnrv pit>- 
riniineed flislorlion 
become!;, and ^ueh 
attadmientsr £ihouId 
ualv be lisedwilh dui- 
I'retiuzi. and arc liol lo 

be compared thi! 
etferts nf a luuj^-focu^ 
k-fts, tlwT will pmdiire 
image of llie sanfie 
i^cgiittVe ’i^'ith the 
cament much farther 
away from the 
subject. 

Sensitive HaterraL 
,\lmost any rapid plate 
i^T film c^iTi be used for 
cti ild pliu ( u g r a p 1i y, 
bm prelerence i;hould 
be in’^^en to panchm- 
iiiaLic material not 
mtly localise ^ood 

rolonr rorrectlon Lr 


iiiomcni, and an Limple surround will not 
mfMn riueh accumte centriujj!. 

Oo the other hand, partimlarly when 
using a miniature ramriB^ the subject shotild 
hit die ni^ative as far practirahle. and 
interchangeable ICORe^ will be very helpful. 

A rnuilerately long fot lus lens can t>e tirccI 
Wit 1 1 <id vantage ff>r head and shoulders utid 
general dosc-up studies. aitd witli a miniature 
cumera tlu« focal length of Riich a lens is 
i^til! short enough to ofTer as great a depth ol 
fueu^ ajs a normal focal lengih lens on a 
]Birger canjcia, 

A supplementary lens, sometimes known 
as a portrait ultachment. can be purrhaaed 


nbtained in ihi>i W'ay. hut also because piOi- 
chrmnatic films or plates ntfer n much more 
pleasing TendcTing of the flesh tunes and 
prTHliicesufier detuil in the w^hltes. It platen 
arc used, the Ivirkwl " variety is preferable 
to avoid baJatinn. biiL with modem films 
the question ijf halation practically non¬ 
existent, and many hlms arc provided with 
gome forii] of backing which disappears at 
the time when the ne^^attv't' is devclo[)ed, 
and is nnt even noticed by the average 
iiscr. 

Methods of Posing. Although rhildreii 
are praciiGally free from aJiy foitn of uanitra 
coiisciotasncssl it is mrelv possibl^^ tn arrange 
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:i r.h\W :in{1 light the fucy ue he done 

when photonfaphln^ adiiJt$, liv^^n if ihcy 
keep still they iisiLT.lly show a degrut uf 
bijri:dnm, aiiil i[ they :?ubmit with unusual 
patience the result is sn unllkf* tiu" gi-neral 




itiNtOR MOPEtr ^iTrigujfi wil it^iiUr friiMd 

hr fhii ihw ptiaEdiiri^htr tiu iiurcMd^d 1*1 * 

viry mtuni J|rni>iphiif t- T-hii ipihqtairtiM'’ witN 

«dd 4 liiyfHU lAaLuru fll p. 39 ^ 



StiNSHtNE SN A-P' 5 - An uroAivd ptiDiD|r 3 pIi uki-a li^ narrimJ 
Ilfhtifli oT dg*rt witH liT(l* Uitar ujiiwArc of ih-i anun 


PiiQiv,. I... Cl Mdni«rL SeJp fllffl. I IS IKl 

impression of a chilrl hur^inK with the jny 
nf hvin^ liiiit the pliulii^raph would nol 
convey the subject : Htu„ cm the other hand, 
^yime fcum of makc:^ tht; photu^niphtT':? 
work mvich easier, arid nmeh ran be done- in 
arranging a baby on a cushiuu, wiihui eeriiiin 

limits, or playmfj 
with an [filler cfuld 
on u rocking-horse; 
or -yime ot her 
i^iiitabic ^rllb^tituti: 
for A cbair^ which 
wiiL confine Lbc 

action within 

rea-^dmaWe focal 
lirnita. 

Even quite 
energetic forms of 
amusemcn! can be 
centred rnimcl a 
[irosdcctcd tpcitp 
iuid with children 
repet iliuzi scldum 

prevents the santev 

rjr evi*fi greater, nfi 
joyniLiiit each time 
ihec I intax has been 
rearhccL especially 
if the fun comes 
from a good (^amel 





ftimfICIAL UOiHTEHC. TNi mi^vNi frf i OUldrtn'pi t«b-r;^rrv wu mliar une^r wndJTiftM 
(■.nkficTfek llfih-anj Traa HHCcuLazy. Shu-|i fucLii mid birxvlmi t{»n(iir* If* InC^UtLirK mj.ki'rKf. 

Alftf iJ. P*W- S. I .TS «e- 
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* THE ENGLISH 8 The work of one of the most drscknguished child photographers^ this studio portrait displays a masterly 

handlinf and perfection of treatmenc which result in an Instant appeal. The pose, subtle tones and conaplete harmony make tc an 

arresting example of photofraphic art 
Photo, jMorcus Adams 
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CHILD PHOTOGRAPHY 


CHILD PHOTOGRAPHY; (Z) PROFESSIONAL 

Marcus Adams, F,R,P«S> 

Past President Qf the Professjona/ Pftoto^rop/iers' Assoc/atroa 


Here* by a leading artist and expert in the professional field, is an interesting sidelight 
on the subject of child photography. The problems discussed closely resemble chose 
of the amateur* considered in the preceding article, and an Instructive comparison may 
be drawn between the different solutions prescribed fay Hr. Alfieri and Hr, Adams 


A nyone with a camera can take a good 
picture of a child in these days of 
modem apparatus and materials, for 
they are almost foolproof. But those who 
are seriously inclined to specialize in chOd 
photography and are determined to succeed 
in obtaining satisfactory results, must iirst 
experiment exhaustively. First take your 
child sitter, choose a position in your garden 
and test out several makes of films or plates, 
making careful notes of the light, such as a 
grey day or sunny time of day and position 
of the sun. After you have made a few 
exposures, change your position in the garden 
and make a few more exposures. Note w'hat 
aperture you are using and the length of 
exposure. With a supersensitive film with 
/8 aperture and 1/25 or 1/50 sec, exposure 
on a fair day there should be a fair chance 
of success. After this experience, develop 
and print to see the results. In further 
experiments vary your conditions of stop 
and exposure, keep to the same speed film 
and test further rolls until you have found 
a fair basis to work upon. 

^’ractfce Mokes Perfect 

Bo not attempt anything but just an 
ordinary simple portrait, taking your time 
over the sitting. Bo not expect to produce 
professional-seeming results until you have 
the requisite knowledge of the handling of 
your camera. This must become instinctive, 
and only with numerous experiments and 
many failures will 3^ou become, so to speak, 
part of your equipment and gain the con¬ 
fidence that will put you in a position to 
I^egin another stage of advance. You will 
be able to give more attention to your 
subject and less to the camera, and secure 
a more \igorous result, 

^Vllen watching experts, you may think 
there is something of carelessness in their 
methods. But this is a part of the secret 


to success, for a person fussing with apparatus 
and details will never succeed in gaining the 
child's confidence. Confidence backed with 
understanding alone creates this casual 
method that allows the worker to identify 
himself with his subject mentally. 

Choice of Camera 
It matters not whether a large or small 
camera is used, as long as all its tricks and 
its possibilities are known. Many use a 
miniature camera. In the latter case, 
considering its minute size, one must have an 
instrument capable of gi\dng a negative of a 
very fine grain to stand the strain of big 
enlarging. Such instruments are very ex¬ 
pensive, and unless the beginner feels in¬ 
clined to spend a lot of money for the best, 
he had better content himself with a half¬ 
plate, quarter-plate, or 3J x 2J in, size—or 
even as small as af x 2J in. This will give 
more latitude as far as negative quality, 
while on the other hand the miniature 
camera gives more latitude for getting 
unusual positions with a great depth of 
focus. As regards the details and difficulties 
of " miniature " technique, there are on the 
market todaysome really wonderful exposure 
meters that will work out the problem of 
exposure to a very fine point of correctness. 
If one can be used it will save* many 
disappointments, but in child photography 
the worker must be careful not to make a 
lengthy process or display, as it might create 
a mental disturbance in the child, which will 
suspect trickery, I do w^ant to emphasize 
the point that one must not distract the 
child by any complicated actions, as in 
testing. Remember, the child has no know¬ 
ledge of the process of photography and 
merely concludes you are playing a trick on 
it w^hich it will not like. It cannot be too 
often emphasized that it is the sitter that is 
most important. 


CHILD PHOTOGRAPHr ; (2) PROFESSIONAL 


To up^ Hief-l- atK ihrc^ fundann^niabi 

iiE^’-OAsarv . 

{V KnowJ^Uje of phutcf^^rtiphsr. 

(3l KnoVk lutSgc of your 

j:^li KnOHledg^ of art. 

fills la-^t k of Ihe fp<?Eii«*r importance ; 
an artistic ^^sithTTiess of fcL'Iiiij:* is the 
f^rexiicsf gift ima ciiu have in ci&iling with 
child pliutugraphy. 

?io. I you aapiini hy prac uco And fail lire?. 

FotNo. a vuu tim^K iindi^rstanEl childtvii weU 
—ibcir moods, tnentality. aiid actions under 
many conditions, 3 is a qnit'k mental 

rei]iEjiisi: and sensitive, imp nisi ve apprecia- 
UOn ot ever}' tlelailof Uie phcuoaTApher'f^ nrt, 
?urh as pattern, tompn^iiion utid a keen 
t^nsC of loinal values. Thb is all the mnre 
neces-sary >iiice the 
mowi di^!icuEl subject 
in aJl photography h a 
real live child, a snh- 
jeer full oi life, but 
no( always reaStrnable 
ill outlook. It b no 
gc>od lo talk to voiir 
siUff or to idl him 
lo Riill, or you wiU 
find that his strict 
olsedienta: is fatal to 
a iialufal picture and 
you >vill never over¬ 
come the difticuUy 
you h.tve y o u F s e ] \ 
formed by tellsnjr the 
cliild what to do. All 
ih{! time your aim 
miiHi be to inducpxAnd 
not command the 
subjeci Lo give yon 
whiLl you know they 
arerapahlc of giving, 

Beyond taking a 
record, to be of any 
value the picture must 
icprescnt the true life 
and characicr of the 
litUc subiect ; 
the little iiersonalily 
Ls m InHuenced by all 
ji^ surroLinding^ ilutL 
often it is extremely 
dilTiciUt to get rcfords 
v\ithoiit refine Lin^ tlie 
conditions of the 


o|K;ratLon in die i^^presflioTi of the ehiJ<L 
Childnpn nre mirror-like^ so That the worker 
mils I nut pcmui himself io be reflected 
ihrough Its minrl and SO spoil the 
rharsicteristius of that Child, It mnsf noi 
be forKO^ten also that tnont diihlrcii are 
rnimic=i, and insitiy of them very eJever 
tniniies, [ r may be asked, what ha= this to do 
whh A phnto^pli of a ifiiild f In my mind 
it \s everything, the Alpha attri Oniega nf the 
real hfceness of the real child. You must be 
-SO sensitive to llicse subtle differences that 
your pictures will reflect them. 

“ Dan'U '* for Child Photographers. 
A few don'ts on backgrounds 1 Don^t place 
your snEiject ton dose to ihv background 
unless it Ih^ si light wall, when the rhild^« 
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ACTUALITY IN THE PORTRAIT. ChHd phocoenphs ^re so often restricted to broad 
SfnHes and delighted hilarity chat a scud/ of a serious moment such as this has the charm of 
rarity, ^rom this professional masterpiece of skillfully contralEed development and printing 
amateurs may learn much«needed lessons 

Phoio. MafCiiS Adams 


figure will create an interesting shadow on 
the walPs surface. 

Don't use a brick wall unless it be an 
old one broken up ^v^th age. 

Don't use cornigated iron or a laurel or 
ivy leaf hedge, or trellis work with the sun 
forming a moving set of shapes with the 
leaves. 

Don't take your child with the sun at its 
back and the camera facing the sun ; this 
-spoils the quality of the flesh tone unless 
there is a vast amount of reflected sun on 
its face. 

Lastly, be very careful as to your back¬ 
ground ; the whole effect is made or marred 
with the background. WTiile judging big 


n e wspaper com peti¬ 
tions T have seen 
thousands of wonderful 
pictures of children 
spoiled with bad back¬ 
grounds. Well-selected 
spots are to be found 
in the most unlikely 
comer. I well remem¬ 
ber a farm at which I 
stayed in South Wales: 
at the back of the 
house was a covered- 
in wash-place, with one 
end open forming . a 
darkish, mystery back¬ 
ground, while at a cer¬ 
tain time of the day 
the sun shone on a 
newly whit ewashed 
wall. With the sur¬ 
rounding open space 
and the reflected light, 
this background %vas 
ideal for picture 
making. Often in a 
beautifully kept garden 
one finds it difficult to 
find an ideal spot. 1 
have often spent an 
hour or so searching 
for a three-foot space 
with a light that would 
render the flesh with 
a luminous qualitVi 
and not make the 
tones over the face too 
contrasting. When you 
understand the conditions you want, you can 
create your own studio with a sheet and sacks. 

When photographing children at the sea¬ 
side be careful not to get some small child 
in the distance, maybe out of focus, or 
standing on the head of your subject, or 
maybe someone sitting in a deckchair right 
across the picture. 

Indoor work is similar to outdoor, but 
the worker will encounter more difficulties— 
with windows or spots of limited light. 
These, of course, curtail the possibilities 
and increase the exposure, double or treble, 
and increase the liability of black faces. 
Should you decide' to use the skylight at 
the top of the house, you will create too deep 
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CHILD PHOTOGRAPHY—CHLOBO-BROMIDE 


a shadow in the eyes: and as the eyes are 
generally the most attractive features of the 
child, this must be avoided. 

Apparatus. A word regarding apparatus. 
This is a personal matter of likes and dislikes. 

I cannot, of course, express preference for 
any particular make of camera, but my own 
experience leads me to recommend especially 
a Taylor. Taylor and Hobson lens, or Zeiss 
Tessar or Ross Xpres ; the last, to my mind, 
has a really wonderful quality of its o^vn. 
with apertures ranging from to /i.g. 

But there are many makes of really high 
speed and quality today. 

As for cameras, I cannot personally use 
the miniature camera, having had too long 
experience with larger cameras. I find my 
mind is limited to the X 2| in., which 
I feel affords the opportunity of more 
exceptional pictures. But when one gets 
to a more serious stage one finds that two 
or three different cameras are most useful ; 
for instance, for quick motion pictures an 
exposure from 1/50 sec. to 1/300 sec. will 
be needed. Do not mind wasting plates or 
films ; you must run risks if you w^ould 
obtain the best. Therefore, be generous 
with material, remembering that with 
children's work all the odds are against you. 

The one hundred and fifty thousand 
children who have passed the front of my 
lens have taught me much tact and more 
patience, and have adjusted my mind to a 
very keen sensitiveness of aO the happen¬ 
ings that pass through the mind of the 
child. 

CHLORO-BROMIDE PRINTING. A 

chloro-bromide emulsion contains a mix¬ 
ture of silver bromide and silver chloride. 
Papers coated with this (called chloro- 
bromide or C.B. papers) are slower than 
bromide but more rapid than gaslight 
papers, and are among the most beautiful 
media for the production of warm tones, 
giving a range of colours from warm or 
brownish black to rich brovvn. This range is 
obtained by adjustmg the exposure time and 
developer, and such fine gradations result 
from individual adjustments that probably 
no two workers could produce identically the 
same results. The mastery of chloro-bromide 
printing is thus a fine art, and def^ends 
mainly on the tastes and capabilities of 
the individual. 
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The first essential is a negative of exactly 
the right kind, for subjects of high or low 
contrast (i,e. with very few intermediate tones 
between lightest and darkest) are not suitable 
for work with these papers. A long scale of 
tone gradations in a fully exposed negative 
is essential. Most makes of C.B. papers are 
available in two speeds, rapid and normal : 
the former is intended for big enlargements, 
and the latter for contact work. 

To discover the tones available a test print 
should be made, using always a yellow safe- 
light. Exposure should be made at about 3 
feet from an electric or gaslight, exposing 
first the whole of the negative for 5 secs. With 
about a quarter of the area co%'ered another 
5 secs, exposure is made ; witli another 
quarter covered, another 5 secs., and so on. 
This test print must now be placed in the 
de\’'eloper, which must be between 65° and 
70^^ F, 68° being the best temperature. In 
order to obtain a warm-black tone, from 
21 to 3 mins, development is needed ; after 
rinsing for 2 or 3 secs, the fixing bath follows. 

Such testing mil illustrate the worker*s 
f^rsonal capability and the particular quali¬ 
ties of the paper used. \^^hen once these have 
been discovered the same paper should be 
adhered to. It will probably thus be found 
that a warm-black image was obtained with 
a 10 secs, exposure and zi mins, develop¬ 
ment at 68° F. 

For Warm linages. To obtain a much 
warmer, or brown, image, ^i^^e times the 
exposure should be given witli development 
for one-half the original period—or, better, 
the use of diluted developer, with, possibiy, 
the addition of extra restrainer. Wanner 
colours still are obtainable by extending the 
time of exposure and curtailing that of 
development. The same rules hold good 
for enlarging. 

Fresh developer must be used for each 
print, all solutions being kept at the same 
temperature. Total time for fixing must not 
exceed ib mins,, with, preferably, two baths 
of 5 mins. each. The image of a chloro- 
bromide print consisting of e.xceedingly finely 
divided silver, a long immersion in a fixing 
'bath especially an acid one—may remove 
some of the silver in the high-lights and thus 
impair the quality of the print. 

For general use and for warm-black tones 
the following developer is satisfactory, 



FENSIVE^ I NTERLUDE. Simplicity And nacuralneis Form the salient, characteristic of a child's person¬ 
ality, and In this photograph these have been recorded with femarkabre daricy 
Photo. W, G* Brtgss. F.R,PS.; Uica f3,S, t/iQ sec.. Agfa hopan F ftim 


Conuct 

print of 
subject 
enlarEcd 
above 
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CHLORO-BROMIDE—CHRfSTMAS CARDS 


though that recommended by the maker of 
the paper should be used when possible : 

Metol . , * * . ... , * lo grs. 

HydroqTiinone ., ., ,. ,. . - 40 grs. 

Sodium sulphite (crysK) ., .. .. 600 grs. 

Sodium carbonate (crys,) *, .. ,. 45^ grs- 

Potassium bromide * * *» ,, .. 30 grs. 

Water up to .20 ozs. 

For use dilute with equal volume of water. 

For colours from warm-brown to brick-red 
the following developer may be used : 

Sodium sulphite (crys.) ,. .. . - i 02. 

Sodium carbonate {cr>'S.) ,, ,. .. i oz. 

Potassium bromide ., ., . - .. lO grs. 

Chlorquinol .. . - * * . * . ^ .. 60 grs. 

Water up to . . .. * * ». ,. 20 02s. 

For warmer tones dilute with equal volume of 
water* increase exposure and use more bromide. 

The fixing bath is made as follows: 

Hjqjo .. ., . . . 3 

Potassium metabisulphite .. .. i oz. 

Water to .. 20 ozs. 

After fixing, prints should be washed for 
half an hour — or for thick paper* one hour— 
m running water. 

Chloro-bromide papers may also be used 
for obtaining cold tones, in which case a paper 
with a white base is used and tlie amidol 
developer given below. These are especially 
valuable for such subjects as snow scenes* 
and the cold black image is of first-rate 
quality. 


Amidol .. . , .. . , .. . . 50 grs. 

Sodium sulphite (crys.) ,. ,. .. 500 grs. 
Potassium bromide . * . * , . ,. 2 grs. 
Water to .. - 20 ozs. 


Exposure should be regulated so that 
development is complete in 2 to 2 A mins, at 
68 “ F. 


CHRISTMAS CARDS 

BY PHOTOGRAPHY 

A useful adaptation of photo|raphy is des¬ 
cribed by Mr. Bernard Alfieri* Jr., in the 
following article, in which suitable subjects 
and the method of mounting them for 
“seasonable greetings*' are described in 
practical fashion 

Photographic Christmas cards produced 
from personal negatives offer a special appeal 
as a means of greeting friends. Each year, 
plain cards with simple lettering are avail¬ 
able. wliich can be used for mounting small 
prints, or any goo<l quality card can be 
folded to answer the same purpose, although 
bromide paper itself makes an attractive 
base on which the photograph and design 
can be printed, particularly where it has 
been cut and folded to form the cover, and a 
simple greeting added* either to a separate 
sheet inside* or photographically on the 
bromide paper. 

It wOl be found that a sheet of bromide 
paper xo x S in. cut lengthways and folded 
in the centre will form a particularly tiseful 
size, either with a strip picture covering the 
whole surface* or a front subject only* size 
5x4 in. Double-weight paper in one of the 
many art surfaces is to be recommended, and 
where the back portion has been left plain it 
sometimes helps the general effect to fog it 
slightly from one comer, producing a 
pleasing shading effect and offering a con¬ 
trast to the picture side. Obviously* single 
card.s of any size can be used. 

Printing by Enlarge¬ 
ment. Where white 
lettering is wanted on 
dark portions of the 
photograph it is quite 
easy to cut a piece of 
tracing paper, or tissue, 
the same size as the bro¬ 
mide paper and, project¬ 
ing the subject in its 
correct size* add the 
wording with a black 
pencil on the tracing 
paper. The bromide paper 
is preferably placed in a 
printing frame or under 
glass, so as to make 
good contact with me 
tracing paper* and the 



AN ADAPTED PHOTOGRAPH. A pleasanc from the fnevtiably rectirrent 

robinai. stage^coacb and hotly u Christmis »rd subjects, yet one which is seasonable* is 
shown above. How to prepare Christmas cards from photographs is described in the 
article bejinning in this page 
Photo, Sernord A/fleri, Jr. 
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CHRISTMAS CARDS—CHURCH PHOTOGRAPHY 


exposure is made throngh 
the latter. If the lettering 
conies in the sky portion 
of a landscape, as in page 
2S6, it may be necessary to 
shade the sky or slightly 
fog the paper in order 
to obtain sufficient back¬ 
ground tone to make the 
lettering stand out. 

Contact Printing* 

Wliere the subject size on 
the negative lends itself 
to contact printing, the 
negative can be placed 
behind tissue, as for enlarg¬ 
ing, or it can be bound up 
with a piece of plain nega¬ 
tive glass, on which designs 
or lettering have been 
worked, and exposed in a 
printing frame. 

Copy Lettering. For 
those who do not wish to do the lettering, 
an easy method is to choose appropriate 
lettering on any printed card and make a copy 
negative, blocking out surrounding matter. 


The subject exposure is 
first made, either by con¬ 
tact or enlarging, and then 
the lettering is printed on 
top, as shown at the 
left as a simple example 
of black lettering on a 
white ground. If w-hite 
lettering is required on a 
dark ground, and no suit¬ 
able wiiite lettering is 
available, dark letters can 
be photographed as already 
described, and a contact 
transparency made, pre¬ 
ferably on a contrasty 
process plate, and so long 
as the plate sho^vs black on 
a clear ground it may be 
bound up with the subject 
negative and enlarged 
together as illustrated in 
the opposite page. 

Where the lettering is permitted to encroach 
on the subject it will help in giving it the 
appearance of a single whole, rather than the 
effect of adding the word incidentally. 



SEASONABLE GREETINGS. Abov«. the 
phoco reproduced in page 179 has been trans¬ 
formed hy the add!don of appropriace leuerlng 
copied from an old Chrlscmas card 
Photo, fternord Affleri. Jr. 


CHURCH AKD CATHEDRAL PHOTOGRAPHY 

Bernard Alfieri, Jr., and R. S. Ulingwarth 

Churches and cathedrals abound tn attractive and valuable subjects for the photo¬ 
grapher : screens, pulpits, reredoses, misericordes, choir-^taUs, bench-ends, fonts and 
monumental brasses. Hundreds of carvings, in wood and stone, lend themselves to 
picture-making at every season of the year 
See oho Architectural Photogrophy 


T here is scarcely a town or village 
throughout the country that is with¬ 
out its old church ; we use them, or 
pass them by often without eyes to see the 
beauty that lies within, or the pictures that 
are there for the taking. 

For hundreds of years many of our old 
churches have stood against the advance or 
destruction of 'modernism, their old walls 
and timbers, that survived civil w^ar and 
religious intolerance, still in a state of good 
preser\^ation. They offer subjects teeming 
with historic interest and pictorial expression, 
and are tributes to the hands that built 
them. Their construction and the detail found 
within tell of bygone generations and 
customs of the past, and the beauty of their 


architecture offers unlimited scope for every 
type of camera. 

WTiere interior views often necessitate the 
use of a wide-angle lens, or a camera wuth 
rising-front or swing-back to enable vertical 
lines to be rendered upright and parallel, 
there are often picturesque corners in the old 
churches that can be recorded with even a 
simple box camera. The subject, however, 
is too extensive to cover with any one camera 
or lens, but pictorial material is available 
for all. 

Sometimes it the interior is very dark it 
may be necessary to give a very long exposure, 
half an hour, or even an hour ; but such time 
can be spent in arranging the next shot, 
determining the best point of view, and 
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rhnrciicji poss^ 
a gu ide ui prmled hisTnry 
that can be oht:diicd for 

a few jjciitre, and few 
ulcfgymen will refuiic 
permission tn a 
caniera tu any hnna- 
ftde nmnienr [iliuio- 
gruplier ' in fiictKonC can 
Liiiiially obtain the 
greatest assistance from 
Jhc! vicufs ol these 
cliiarcht!5. w^ho nften sitio^v 
an enfhiLsiasrii which may 
Tfisuli in 5o*nift of tlic 
picltires hej ng repf ad uced 
in ilic diurch inagarJne+ 

1 \ the photognipher 
has a pmnuiuieed hiieresl 
til church constniction. 
deconfinn and ihe sig¬ 
nificance of details, he 
can often obtain su^eS' 
tiuiis from other chiiridi 
attendants, and ntay find 
cartings otherwise hidden 
to the ix-casianid visitor. 


vi$iialiKing the tontposi- 
lion. It is a subject that 
CJ.mnot l>e IninicdH and 
the amLiiciir who wanifl 
t u cx pose his fi IfTi ft fjiiickl v 
had hetiertuok elsewhere. 

I-rcc^ Qcn l ly the I ighting 
conditional in a church 
protlncc b Li oflj; contrast ft- 
There may he a light 
sonrre, iiucli as awLndfWV, 
included in the pint arc 
thL-it witl o\cr-expo?e 


FULeiT FROM TWO A HOC £ 5 . H % 

dJLUfVE th* olil 

urvflri nvlflil il □'AternHifi Char^ch | vn l*i( ft 

t\s>\%.vp of ihflwkftt “f cjrrrnj 

Fibmi r I : 3Q mrjtJ..ri 


rapidly, siiwJ also d-irk portiuiis thu 

ni&ximiim ^xixwure L, necessary, .ind for ibis 
rc-ASftn, when lh<? (jeTural !ighLiri|4 is vt^ 
dull and ^Hwr, ii is wise to use fast negative 
material, preferably p:inchromatic. If plates 
are used, they should, of course, be harked. 

Where the liglutng is of this clinructer, 
it 15 Ijcttcr tu over^xpn^^ uml rely on making 
ihc prints i'H\ a coiittasty grade of pniidug 
pa;vrr, rather than to tmdej-e.\pose und get a 
negiiltvc devoid of siU detail in the shadows. 
With faftl pajuduoinatic material, kowever, 
many c.'tposures bv. shortened con¬ 

siderably to three miimtes or less, arrotding 
LO the stop used in the lcn.5. 

RtflecUons on {Mdislsed brass w'ork. nr 
direct light from a wandriw in ilie lena uf the 
camcrii sihould he watHicil for; the latter 
ciiii ofien avuided by choosing a prwition 
behind un outstanding pilher, or arningiiig a 
shadow beyond the range of the lens hood 
(wliich fthoiild always be used on Ihe cameni 
ifsr tiiis w-oik) It is l>etter to risk culling off 
a portion of the picture than to spoil it rdl by 
letting a direct ray of brtghi light fog the 
negative. 


A HC H ITl CTU RA L rrUOT. Hnm vl«w al tti« dd N^rnitfi 
E^tr ind SuDn foiiT u TliiLm.ii ;. }im iJie Tl-rwp0lAt 

hii will thm*n ftud fh* rJ^NtLi^c: 

; LQ ifirru^ fiti. 






















IN AN OLD YMD 


Ztiss tkon Maximar camiro, f5.6, Agfa feopon film, Tess^r tens, i ylS sec, 

zgo 


Charles F. Lonsdale 
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To those not familiar with 
the subject, a look-out should 
be given for old pulpits, such 
as the fine example of carving 
which was taken in Stoke 
D*Abernon Church* Old fonts 
and font covers make inter¬ 
esting subjects; the one illus¬ 
trated is a Saxon font in the 
old tower (probably Norman) 
of Thames Ditton Church* 

An example of fine old roofing 
in Chessington Church Is also 
shown; the last opening in 
the wall on the left-hand side 
is a “ leper iiole," through 
which the sufferers followed 
the service from outside. 

Old brasses, clocks and relics 
of tombs form an endless 
variety of subjects for the 
photographer. It was the cus¬ 
tom long ago to place some 
personal relics on the tombs 
of worthies buried in the 
church, such as pieces of 
armour, valuable old flags, 
and in some cases these hav^e 
been preserv^ed* 

Most old churches boast a 
gallery; it is often from here 
that the village orchestra played before the 
advent of the organ, and some of the first 
organs can still be seen^ — wheezy old hand- 


oftrhais, detail. The phocofraphy of imiH archic«ciural Is 

P more Interesting ihao that of l»rge mteriDn. This mijorlcord 
(seitj js In Edicsborough Church, Sucks. 

P/ioio, r O. Robmsufi ; L6 secs,. fS.i, Fonotonric film 


ANCIENT NAVE* Here is an excellent eicample of a general interior 
view, in Walton-on-TNames Church, with the old organ at the hack 
3 mins,, ftl. S.S, pan, film 


pumped affairs that will give the photo¬ 
grapher and historian more pleasure than 
the clerg^mian, and should be photographed 
before the latter has managed to 
raise sufficient funds to get a re¬ 
placement. One may be only just 
in time to record some interesting 
feature before it has faded into the 
forgotten, in the glory of modem 
replacement or renovation. These 
subjects should therefore be photo¬ 
graphed without delay before they 
are all gone, or before modern¬ 
ization" has rendered them ui> 
recognizable* The tone or colour 
of the surrounding decorations 
may also be altered, taking aw^ay 
some of the mellow beauty of the 
old work. Incidentally, it should 
he noted that a tripod to carry the 
camera \vill be a necessity for this 
work.-^Z?. A L FIERI. 
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account of the wide diversity and 
the interest of the subjects the}^ 
represent. In order to photograph 
them one has to get one's camera 
on a tripod at a height of about a 
foot from the floor between the 
carving and the pew. 

The exposure for misericords 
is a very variable quantity because 
of the great variation in the density 
of the light in different churches. 
If only the daylight that reaches 
them is relied on, the exposure 
may be from one to two hours 


MORE CHURCH DETAILS. These fantas- 
cically i:3rv«d mjjerlcords were found {above) 
in Wysall Church, Notes. ; and (below) Edles^ 
borough Church, Sucks. Both are beautiful 
examptles of craftsrnafiship and photography 
PhotM^ i. 0. ftobmsan ; obove : BO secs., fB, 
y^en'chi-ome. ftigfii ; lO secs., fS.S. Fajiatnmic film 


Carvings. Carved woodwork 
abounds in old churches. Stalls, 
with allegorical carv^ings, with their 
coats-oTarms and finials, their 
misericords under the seats are 
rarely photographed. Fine stone¬ 
work also abounds on tombs, on the 
walls, inside and out; by old doors. 

Stone was also used as a medium 
for telling all kinds of stories, and 
many are the amusing carvings 
which can be found, if they are looked for. 

In the photography of bench-ends on 
stalls, the first thing is — use differential 
focussing. There is nothing more ruinous to 
a photograph of a bench-end than a glaringly 
sharp background. The background should 
be thrown as far as p^ossible out of focus in 
order that the bench-end shall stand out in 
relief. They are usually well lighted, and an 
exposure of live minutes at /8 with a fast 
plate or film is usually quite sufficient. 

The photography of misericords, however, 
is a very different matter. These car\dngs are 
low down near the floor and under a seat ; 
in front of them, at a distance of about two 
to two and a half feet, is a pew w^hich effec¬ 
tively blocks out the light. They are often 
so badly lighted that it is impossible even 
to see that there is a carving there at all 
without using an electric torch. 

These misericords are quite the most 
interesting of all ecclesiastical carvings on 


at /i6, as it ts necessary to stop down 
considerably to get all parts of the carving 
in focus. The alternative is to use artificial 
light, which may be supplied by one or two 
electric torches or by using a Sashalite or 
sirnilar flash-bulb, as obviously ordinary 
flashlight is out of the question in the 
circumstances. By using the electric torches 
and the fastest panchromatic plates of film, 
the exposure can be reduced to a few 
minutes. 

Stonework is usually easy to deal with ; 
the only difficulty is the colour of stone, which 
tends to give very flat negatives unless the 
subject is appropriately lighted to emphasize 
relief. 

Two things to avoid are over-exposure and 
under-development. Development should be 
carried farther than usual in order to pro¬ 
duce a maximum amount of contrast. An 
exposure of more than five minutes is very 
rarely needed for interior stonework details. 
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using fS. This can be considerably reduced if 
auxiliary artificial light is used. 

So far as equipment is concerned, a 
focussing camera and tripod are desirable, 
although a certain amount of detail can be 
attempted with practically any camera and 
a tripod. 

If, however, the amateur wishes to under¬ 
take the photography of this subject seii- 
oiisiy, he will find it useful to have a camera 
with double extension and focussing screen, 
as %vell as several alternative lenses — notably 
a telephoto for details that are out of reach, 
and a wide-angle lens for very confined 
situations, A reliable exposure meter will 
also prove useful-—/?. S. iLLfMGivoRTH. 

PHOTOGRAPHING 

MONUMENTAL BRASSES 


This littl&'knowD brand# of ecclesiastical 
photography is yet of great interest'to the 
[over of antiquities, and good photographs of 
brasses have a high rarity value. The simplest 
method for obtaining them is described in 
this article by D. D, Constable 

Ancient memorial brasses offer a subject 
of entrancing interest to the amateur photo¬ 
grapher. 

There are in England about four thousand 
of these artistic monuments, and they illus¬ 
trate the whole history^ of armour from its 


lo John Ma^hden, Canon of Windsor, J415. ac Thurcastoft. Lokescer^hire (lefc) ■ 
frijht) Sir Simon d* Wonslauch, ac Wensiey, Yorks. 

Pfrotoj. O. O. Co/ijtaMe 2 mini., f 16 


introduction to its decay, and the costume 
of men and women through 500 years. 

Unfortunately, as the majority of brasses 
are either fixed to the floor of the church or 
else lie on flat slabs at the top of altar tombs, 
to photograph them as they are will be found 
lo be exceedingly difficult and in many cases 
impossible. 

Here, however, is a method by whtcli good 
results may l>e obtained with very little 
trouble. Obtain a roll of white paper such as 
is used for lining shelves, and which is gener¬ 
ally sold in rolls of about tw^elve yards. The 
only other article needed is a piece of cobbler's 
w^ax (sometimes knowm as heel-ball "). 

Stretch the paper across the brass and put 
dowm w^eights to prevent it slipping. Then, 
if the heel-ball is rubbed over the surface 
of the paper a perfect black-and-%vhite im¬ 
pression of the brass will be obtained. 

If, as is sometimes the case, the brass hafH 
pens to be on the w'^all of the church, gelatine 
lozenges will be found useful for holding the 
paper hi position. If the brass is fixed to 
wood, drawing-pins will come in handy. 

The rubbing can afterwards be mounted on 
paper or calico and photographed without 
any difficulty. The best method is to fix it 
to the wall of a well-lighted room, against a 
background of w^hite cloth. Generally an 
exposure of about 
two minutes at /16 
will be sufficient. 

If irregular light¬ 
ing causes trouble, 
this can often be 
remedied if a white 
screen is placed at 
such an angle that 
it will reflect light 
equally over the 
rubbing. 

It %v'iJl be found 
that brasses give 
many fascinating 
glimpses into the 
manners and beliefs 
of their time. 

Before a rubbing is 
taken, permission to 
do so should, of 
course, be obtained 
from the \dcar. 
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CHURCH PHOTOGRAPHY; 

PICTURES OF FONTS 

Like brasses* fonts provide a specialized field 
in which good photographs are not common. 

This article by Donald G, Sheldon gives details 
of the camera, length of exposure, develop- 
ment, etc., necessary to gain the most 
satisfactory results 

Collecting fonts with the camera is an attrac¬ 
tive branch of photography. It can be prac¬ 
tised at all seasons and in all weathers as 
long as there is daylight. The varieties of 
shape, si^e, ornament and material are almost 
endless. Subjects are plentiful; wherever 
there are churches there are fonts. 

Elaborate apparatus is not necessary for 
this work. Small stops and time exposures 
will be required ; so the cheaper cameras 
will do just as well as more expensive ones. 
A tape measure should be carried so that the 
camera may be focussed by means of the 
distance scale. Even if the camera has a 
focussing screen it is not always possible to use 
it when working in very restricted spaces, 

A tripod IS essential, as it is usually im¬ 
possible to find any other suitable support 
for the camera in the desired position. A 
pocket flashlamp is useful for inspecting 
camera scales and settings in dark comers, 
and for lightening areas 
of too deep shadow in the 
subject. When focussing 
by screen in a badly-lit 
church, the lighted flash- 
lamp laid on the front edge 
of the font and then at 
its base gives two useful 
points to focus upon, both 
for sharpness and to ensure 
the whole of the subject 
being included. 

Exposures vary" greatly 
according to the tone of 
the font and the light 
available. It should be 
generous, for church light 
is often poor and of low 
actinic value. Full ad¬ 
vantage should be taken 
of modem high-speed 
plates or films, which 
will shorten exposure 
considerably; these 
should be backed to 


avoid halation. Those who have not at¬ 
tempted this work before might give as a trial 
ten minutes at /i6 about midday, increasing 
the time if much earlier or later, or in the 
winter months. 

Development of the negatives should be 
of a shorter time than usual, as interior 
subjects tend to be contrasty, and full devel¬ 
opment would give very harsh results. 

The finding of the best viewpoint may need 
some care, since it is desirable to combine 
the best aspect of the font with the most 
pleasing lighting and the least distracting 
background. Often it is impossible to avoid 
the inclusion, of incongruous features, such 
as radiators or hymn-book shelves ; in such 
cases one may have to rely upon differential 
focussing to lessen their distracting influence. 
When possible, \vindows should be excluded, 
as they form bright high-lights which detract 
attention from the font. 

The usual position for the font is at the 
west end of the church, near the south door¬ 
way or the main entrance. Its size may vary 
from a huge, tub-like vessel to a small, 
shallow basin ; its material may be lime¬ 
stone* granite, gritstone, or marble. The 
ancient fonts are usually large, since in olden 
times infants were baptized by immersion. 

Though there are many 
plain square, circular, and 
six or eight-sided fonts 
dating from Norman times 
onwards, the design of old 
fonts often reflects tlie 
style of architecture at 
the time it was made. 
The early craftsmen often 
lavished their best work 
upon the font, so that 
many specimens are richly 
decorated with the mould¬ 
ings and ornament charac 
teristic of the period. 

Many old fonts have 
covers which are worth 
including, as they are 
sometimes splendid ex¬ 
amples of thewoodcarver's 
art. Some of them are 
very heavy and hang 
from a chain, by which 
they can be raised when 
desired 



FINE OLD FONT. This wdt>lEghted i^hatofrafih 
ti of the font All SainES. Sdtfleetb]^, Lines. 
Photo, O G. SheJ'tton ‘ Ze/ss ikon tdcai, 10 flA 
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CINEMATOGRAPHY (STANDARD}: GENERAL SURVEY 

The Art and Prachce of Motion Picfuro ProducHon 

Ofiiftr^n trd. 

Thit, cti^ first artKle in our st-rim on ClfnmTO|npli]f* InrrodhJCftt the wvith in 

Iktltoricjl ind KncniJ surweif of ihfl pr^odtiriion of Js-mm. fihns frum LflwPi Lumlfirt'l 
“ eKhlbktont' i^c the PoIjrt^hniCp R^gcni Street, to ihe latut Hollywood t^l^kie ''epic,'^ 

^nd eKpIjini 4 iiiip 3 ;r *'hvfw if \% done, " Following wo have five ankles which deil In 
cfctalF wJth the practical and creative aspects of ihe itib-stendard dfiomifograph far 
iNaih beginner end advanced linitltif 


A LE.Nr,i ii ni phfircijraphic lilm is xo 
p’kass lhroiip;]i it tiini^zra in i^tnps. Thf? 
campra shiiiier is iynchroniivtl with 
interiiiilLtJil matidn sa thar thit film 
fCL’civti?; an tfxposun? time it cuinei> lu 
r^t ihu flliiitTer is whilft ihp film 

is in moTiop. Successive [^urliujm m "Cnuiii-i” 
nf Ute film tfiiii FPr^ive Psposurc?$ foLlowing 
clowly ufion uiie aiiulltet in limt?. Tln^ 
n^^dtive re^-nrcl is devetdped, a po^ilivc priiU 
Is made uieiI prfijnrtiitl upon a ^rc^n hy 
an optimi l.mtern enjb-:^dvini;; intciiiiiLieni 
moTJou, siinilar in principle ta fhat ot tlie 
coiiien btit dinejiliK fiuiii it in desfij^n, imti 
ibe resEilt lh a movm.cf picture. 

A micnopluFiEc dinplira^rn vihnitfA iti sym¬ 
pathy W'irh iltp human voietp the vihr^aioni, 
jre irtijibbietl mto Pk*cirical pislsefi, theie 
puLftis. are made tu iiffi.'el a beiiin of li^lit and 
the retail i.^ rfccircic<l on phot<u^iipiiic hliii, 
rins record is primed nn tn the pirtisre post- 
five altjng one fhdj^e uf tlie pieluie, and os the 
rdm passes Liirniii^fi tln> project lar and while 
the Eina^e ts upon llie screen Lhu sound 

trark is bem^ " decoded “ The projector 

a yoimd fjatc " in adflition tci rtie prrtsire 
gate/' and as fhe track passes the former it 
causes HuctUiitinns in a r-f light falling 

upon a photo-electric telL Tlie nnetimLiuitb 
transittt!d hark throuj^h electiical puU« 

iniQ sDiincI waveH, which reach the andicnce 
frnm loudspeakers situated beliiud thescrcen^ 
riiu movtrg; picture ha.s now hecome coca I 

Hrslory of the flim fndustry 

Dn this cvcle of njK^mtiotis has Wu 
founded rhe ^reat i nut ion picture industry, 

Lhc imporianre nl w^hich rnay be judj^ed by 
I’f^fcnmce tu the hdlowing iigiire*. 

In America tlie indusij localised uJtnosl 
entirely tn llollyw'tKKl. Evrenpies some 38,000 
P*^pk', and It is estimuLcd that a further 
^3^,500 peison?^ are cmpln^yed in the 15,37*5 
theatre? in that conn try tn T£j;j6, 500 


feu Lure films were mudr in Atnerica together 
with T,ooo short suhjeets, this total consultni- 
Ltiy some 70 per rent, of the world's supply 
of motion pictures and. repre^nting .1 
jirodiictinn espfrndittirc of st>nirHhiiijt like 
dollars. There are boiw^oen 
and 3.CV00 cinemas in Great Britain^ 
the avciugu seating capacity boni|; in the 
ndj/hhourhogd of qoo^ and in £<^4 the numhor 
i}i adniittance?; tu these cinemas totaJkd 
057 . 000 , 000 . Tu iiiLTii the requiTcmrnts of 
British rimmn patrons 300.000,ooci ket of 
pusilive Ithn is mannfacturi'fh primp'd and 
[ircNTi^scd every >'ear. llic negative stock 
involved idao a-ssiimfis rolossaJ propurtions. 

Enginnd's first Ccimmtfcraf Cfneuiff 
Yet it wai^onty in that Louis Luiiiicrc 
^eavo the fust public exhibition nf his Cine' 
matograph ro .1 paying iiiidiL-iice In Great 
Brltaut—at die Polytechnic in Ke^rcnt S^trett. 
On the same day, Pebiujiry 20th, R. W. Paul 
Wild demonstrating his Thealograph at the 
hmshury Tcchnicid Cut lege. 

PmgrH?i,si m .\menca was rapid, and hum 
the beginning the .Amencan lilm was more 
clfKPly alheil to the natioiial life than lias 
evvf been the ca.se in Great Britain, In the 
opinii'Fn of many this explain? iLs enGrm(ui.-t 
vitality. By 11,117 *:bc ten producing conr 
patiies then 0|-x:ratliig in t^iiglanfl were facefi 
by such si-rious competiUon ihuL I he K iise 
muloerapli ^lanufactiirprs' Association was 
tnrmect tu regularize the industly. An 
Intel jiatiunal f nntercnce was Called m 1000. 
hut before anything could be dciiu: the 
exhibitors made an agyeement with the 
.Americ^mti tu take a ceriain nmnlHfr of rnpies 
of everything produced fur u tmmber uf 
yc^us to eume. Thin Iwgaii the .Amertean 
riommoTjon of the ifidiistrv 

LTp tu iu^7 America eompleiely moitopu- 
lized the BtiLtsb market, and thF;: Quolu 
Aet of iqa7 was designed to remedv this 


“ 3 g>« o-S iS'^^c e -®“ ^ t 

uii3«i"“= JsJ'"-|^3 
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SPECTACLE IN THE STUDIO. In ** »cUI *' taken during the making of the film, Radio Rartde of lt3S," one of thoio 
fireath-ukingly spectacular scefjes so popular in ** musicals is seen being *' shot.” Enormous batteries of powerful lamps 

have to be used to light such a vast area as this 
Photo by courtesy of the Assofictiti Brftfsh Picture CorporOLion, Ltd. 


State of affairs. In the early days copies of 
films were sold outright to exhibitors, but 
this sj^stem was replaced by the present 
scheme whereby films are acquired by 
renting compames who lease prints to 
exhibitors for definite periods. Under the 
Act referred to renters are compelled to 
acquire and to distribute a certain proportion 
of British pictures, and in similar fashion 
exhibitors are compelled to show a certain 
proportion of British pictures on their 
screens. Unfortunately, as a direct result 
of this act there emerged the “ quota 
quickie,” the " British ” film made at the 
lowest possible cost and in the shortest 
possible time to satisfy the law's require¬ 
ments—the type of film which has done most 
to injure the prestige of British films. New 
legislation was in contemplation in 1937 to 
remedy this state of affairs. Meanwhile, a 
part of the industin Great Britain is threat¬ 
ened with financial disaster due to ill-ad\ised 
attempts to capture world markets with 
filrns produced almost regardless of expense. 

The colossal progress made w^ould never 
have been possible without the co-operation 
of technicians in every branch of the in¬ 


dustry and in the associated industries. 
Manufacturers of celluloid, of photographic 
emulsions, of camera equipment, machinery 
for film manufacture, for projection, etc., 
all have contributed. The technicians \rith- 
in the industry have had to develop a 
technique for a medium which was itself 
continually changing. In the days of the 
silent films, players had to rely on pantomime 
and on the mute eloquence of gesture 
as.sisted by the good oflices of the caption 
uTiter. 

Then came the talkie " and the old tech¬ 
nique was dead even before it had attained 
to that dignity. Cinema patrons scarcely 
realize the extent of the change. Previously 
they were dependent for ” incidental ” 
music on the efforts of a pianist or of an 
orchestra, according to circumstances. Now 
the music the public hears, like the voices 
of the “ stars,” is brought to them on the 
film itself. To secure an adequate length 
of sound track it was found necessar>^ to 
take and project film at the rate of 24 
pictures per second imuead of 16 as formerly, 
although had it been possible to take film 
running horizontally in the camera instead of 
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wrttcally, no tncrease \vou\f\ Iwn 

ntwsiar v 'da I he ^iiiid Lratk would liuve 
Vwn alon^ the long side o^ ihe picture. 'Hie 
Hound tr^k uspb up a little of whal lined lo 
lie picture area, and 50 to preserve the 
4 : lenf^tb to depth of picture ratio tlic 
picture had Co be curtailed a little top and 
tjortnm. 

Coioar on the Fi!mi 

L niour cinematngnphy pri^sent?; many 
problems, noc all coimected with thepartjculat 
procci^ usud. and mvolvcii still niorc draslic 
aUerations in production teclinLC|ue. Wilt I si 
pro’sitling the director with new oppor¬ 
tunities for efleet, it nndoubtccilv imposes 
regtrictmns iii other directions. Colour on 
the screen uu^ht tb make for greater realising 
but it is tiiiesrionabis as to whether or not it 
dues so and also Uy to whcLher giCHtei realism 
is exactly what is riv^uired. In the lirsT 
place pictures are two-diincniiiiouiiJ tepic- 
sen tadons of three-dimenstona! scones and 
na :»uc;h cminot be coiUplcLcly iCaJiHLic. An 
artist painting in colours never tries to 
reprcHliicc; the exact linLs and hues which hi? 


nye He paints them as fie has learned 

they niUHt be pdintnd If they are to convey 
the expression of rightness lo the observer 
The euxiieni cannol Interpret in this fashion, 
and any mothfications ivhidi are ticccx-aty 
riiuHE be made in rhe sijhiect itself before 
the phot^raph is lukcn. 

There ig some ^ound tor tlie view' that sx 
eoloar photOj^iupti uf an artistes representa¬ 
tion nt a panictilar scene mav be much more 
^attsfuctory lliaii a colour plioto^raph of the 
Hceiii! itselJ. In this way tm wan ted and 
ineaningliess detail can be umilied vvithniii 
dchniiion becoming impaired, while important 
matter is emphasized. 

.A further point is that the eye looking 
at a thrcc-dirnciib-EonaJ subieci, sees only 
that parr of ir to which it is attending;— 
the rest of the subject is but va^iely appre¬ 
hended being present, I'he edge:? of the 
held do not obtrude. On the sicreen, however, 
the eye sees everj^thing and subsidiary 
Coloured objects ul the of the pirttim 

tend to steal fhe stage. In mqnochronMlie 
photc^Tuphy soft focus tan be lu^ed to 
offsef This effect, hut with colour ihis 



ON LOCATION U *A - i.U\t ** Ervm %hm film “ Rdmui^." TKm ^iinon of [H* micTDshiiQH In Ilf 

iJh rn-l1ii1 f^ruur, jnd ]yn luMdflnxLjr hl|h 'E£1 Sk buk dF chi: bi niMjwF 

Cyif'tcir of auN inted PubiUT CoCiwmikR, LliF. 
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iN THE PROJECTION ROOM. A cinematographic projector such as b used in the commercial cinema is here seen in action * 
Che beam of li|hc ii pasiins through the oblong aperture at the back of the theatre, with which all cinema^fOers are familiar. The 
Jamp-house. film chamber and lens sj^tem are dearly shown. The phocoEraph is an excellent example of ** still *' technique 

Photo, Afford, ttd. 


lechnique cannot be used because out-of¬ 
focus colour is more obtrusive still. 

Finally, it may well be that some attention 
^hould be paid to the change which occurs 
in the sensitivity curve of the human eye 
when the latter has become accustomed to 
the dark. Up till now the attempt has 
been made to secure a projection print hav¬ 
ing the colour balance of the original subject, 
but it does not follow that this procedure 
will necessarily result in the production of a 
screen image that will appear satisfactory 
to eyes which have become accommodated 
to the semi-darkness ot the cinema interior. 


A graver difficulty which faces the maker of 
colour films is the great differences in colour 
quality which exist among projector arc 
lights. A print which may be in perfect 
colour balance when seen by low intensity 
projection may be unnaturally cold when 
projected under high intensity arc. Much 
may be said on paper, but while controversy 
rages better and better colour films are being 
made. The technicians on the studio floor 
are more alive to the difficnltias which beset 
them than are their critics, and the colour 
film has progressed enormously in the last 
few years. Each successive film produced 


301 



CINEMATOGRAPHY. STANDARD 


by Tctbiikdut provides undeniable evidence? 
of the advances made. <iTid [irnces^ fn general 
ULTU ix:coini[ 3 g nioro lusmageabli:. In ^^^S ^ 
Ditiaycoloi- him made nf the Jiiiji 3 «t 
prtKiir^asion mitl ul niiiuiy of l!kc othfs notable 
e%-enrs ol that year, fn 1937 ihe Technirnbr 
and Dufaycolor fUiiis uf ihn Corona I ion 
procession created a minor sensafion. 'Hie 
improvement in quality wz 3 marked. Tlio 
neifc's reel has always ted in the iriumpha! 
marrii of ihtr dnematngraph iialustry^ sitld 
£ks \he medium by which colour can he 
intriHiiiced tn the jarreen the news reel Uos 
many advantages. Here realisna counts 
every' rime and artistry is less imp}rLuiit. 
But the public has become accustomed 
to see news reefs prfxiuced at speedy and 
Cfjlonr processes are not at lliclr best when 
results must hr ni^lmd to the screen. Time 

required even with the simplest to balance 
for colour and to maintain quality. 

Till; one brunch uf fikri woik in which 
colour has already irutmphed over bjnrk and 
white h the Curtoniu and here Disney holds 
the field. In thf$ partictilar hstance the 
pnsition w simplified—tile HrtLa( is in com¬ 
plete control of the situatiori- Ho chooses 
his coimirs, he oiitlini^s hi5 figures in black 
to bring them onr from the backgriumd. 
He uses light waslics uii the baekgiouud to 
keep it in subieefion. He is not trying to 
prtKiuct: u reali^tie reiiulL and+ above idb 
is nuLklnci only a two dimensional picture. 

The 0 /13 Flfm 

Film scenarios are either written specially 
for The ptirjxwe nr siircessfnl novels are 
modified in iiucli a way that they become 
smtable for dncmattr treatment, Frotn the 
^^cenarin a shoutiug script is pre|jarcd com¬ 
plete in every dciail and covering every 
camera ^Uui wdiich MfilJ liuve to Ikt made. 
In general, specialists are referred to for 
technical details and the highest authont 3 >_s 
are cunsulLevI to ensure that tlic atmo¬ 
sphere shalf lie rnrrcct. P.vcry effort is 
made to ensure that iieriod f>iopenEi!s 
^.huU be ncchrarely reproduced. Ihis in 
volvc? 3 good deuJ ol w’ork by the staff of 
the proiJerty department, who do the must 
amaxintt things witii plywotHl and plasTer. 
The gieat rule is ro build no more than is 
nctuahy nece^ry—what the camera wall 
not sceciiii be tiegJeeteil 


lljc treatment of the film is rit the hands 
of the director, wiuwe function it tn inter¬ 
pret the story in terms of the eiticiua, and he 
miiRr see that the lighting and camem work 
are giving hini the desired re^ulti^. Lighthig 
is the dury of the first camerainan, who must 
work ill clu^ touch with the director. Each 
scene is rehearsed until the action is sati$- 
fuetory' before the ramera is Mimed. 

" Shooting ■ ond ' Conpnulry' 

A film is never shot in story sequence. 
All sliot& concerned with a particular 
are photcjgraphed one aftei another, aiid in 
general all interior scenpji are mad^ l^eforfl 
exteriors or vice versa. The ceonainy of 
tins la nhvifuis, as ir enables sets to he 
scrapped immediately uitef uja.' witli a 
minimum waste ot Hoor space, lime and 
Jahour. But it entails a considerable amnnnt 
of work for “conimuity,” whose duty si Is 
Lq sec that no action k omitted and that 
details nf drpps and of properties do siot 
vary from scene to scene without re.a.sw)n. 

The foregoing details apply more par¬ 
ticularly to interior shooting, hut fhemndilira^ 
tlnns in technique for oxienar w'ork will be 
ubvioiibi. 

The camera equipmiinf nf the TTSfyfCTll 
Studio musl be silent la operation, and much 
work i.^ being done in an effon to protluee 
siJeiit lunaing inacldncs w^hieh shall bp light 
and reasonably portable. MuclieU, Bcll- 
Howch, V 111 ten. Debrie, and Eclair arc 
nmnng the feading makers. The Newman 
and Sinclair .-liito-ivine camera is very 
popular wherever portabiliiy h an asset. 

The inlermittent motion in i:ameras 
usMally achieved by u mechanism of the 
claw t\q>e, greafer steadmess being obtained 
wi th this t h oji wi t h a. tMoJt ese cross rtiovetnei t i , 
such as ad opted in projectors*. There is 

no necesrity for a %"ery fast " shift uiovc- 
ment for camera mechuTii.sm?ii, as there is in 
the ol projectors Jlany cumera.s now' 
employ dowcll pins to secure acttiraie 
rcgistniiion, 

Cumera work nowadays is an aEair of 
angles, and the equipment inrludes crauei 
and cradles from whtcfi special shots 
made. ITacking ^hots are made w’itli the 
ciuiitrra running on rails lor iteadfnes.«. 

Fanchrouiatte iicganve is the si 4 x:k uni- 
verAally used in the studiu and for exierior 
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work. It not only en- 
ables the utmost use 
to be made ol artificial 
light courses which are ^ 
deficient in blue, but it 
allows for reasonabiy 
good monochromatic 
rendering of coloured 
objects even without 
the use of filters. The 
cameraman rarely 
worries much about 
accurate colour render¬ 
ing as such, tie uses 
filters mainly on exterior 
work for haze penetra¬ 
tion, to give cloud 
rendering, and to pro¬ 
duce night effects during 
the day. For the latter 
purpose it is best to use 
intra-red negative with 
an infra-red filter. Care 
must be taken to under¬ 
expose slightly and to 
ensure that there are 
no white clouds in the 
portion of sky photo- 
graplied. 

The lighting used in 
motion pictures is either 
tungsten filament or arc. 
the latter coming once 
more into favour after 
1 laving suffered a relapse 
from popularity when 
sound came in because 
of arc hiss. Arc lighting, 
with its high blue con- 
tent (wliite flame carbons give a very close 
^approximation of da3dight illumination}, is 
almost essential for colour %v'ork. Colour at 
present requires a great deal more light than is 
necessary for black and white photography, 
and if incandescent lighting is used the 
amount necessary is so great that incon¬ 
venience results from the heat generated. 

Power For Pictures 

Arc lamps of the Mole-Richardson type are 
becoming increasingly popular, 

Tlie current supply required by the large 
production companies reaches colossal pro¬ 
portions. At London Films, for instance. 




STUDtO CI NE CAMERA. Tba photoimpb is of che Vinteri ModeE " H ” Studio Cimera 
mauotc^d on a gyroscopic tripod ind complete with an A,C. synchronous motor and swicciiliox, 
and a fnifaxlnif to hoEd one thouiand feec of ^S-mm. film 


the power station is equipped with six 
diesel electric generators, each giving 750 
k.w. The stages themselves are wired so that 
on each stage 15,000 amps, at no volts are 
available. For s|>ecial purposes 45,000 amps, 
can be obtained^ — nearly 5,00c k.w. 

The hghting technique employed depends 
upon the subject, the treatment and the 
cameraman. In general, frontal light is used 
for general ilhimination, side lighting for 
strength and top light on the hair to outline 
and "pick out from the background. 
Except in special circumstances, the aim ol 
the lighting expert should be to secure a 
natural effect. Doubling of shadows in 
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artificially tit sets representing daylight 
scenes must be avoided. 

Except occasionally on exterior work, 
sound is never recorded on the picture 
negative. This method has too many 
limitations, 

Sound and pictures may be recorded 
simultaneously on separate film, using the 
striking of clappers as an 
easily identifiable synchron¬ 
ization mark at the beginning 
of each scene. In some 
cases simultaneous recording 
is not satisfactory because of 
the immobility of the micro¬ 
phones and the difficulty of 
obtaining tonal balance be¬ 
tween, say, the various parts 
of an orchestra. Sometimes 
several microphones are 
necessary over different parts 
of the orchestra. It is actually 
common practice to have no 
orchestra on the set during 
shooting, but to put the com¬ 
plete orchestral accompani¬ 
ment on the cut and assem¬ 
bled film. The play-back 
method is in common use. 


In this case the music is recorded first with¬ 
out picture and the track thus made is repro¬ 
duced during the shooting of the picture. 

In the recording of a particular number 
the first step would be the recording of the 
voice alone with only a soft piano accom¬ 
paniment to give the artist tempo and 
pitch. This method gives the director 



HIGH-SPEED DEVELOPMENT. Two views o1 a fnodern liini proct»in£ The 

Eemperature ol ihe developing solution is cantrall-ed relrifer^cing coili and electric i mm el's! on 
heaters^ and the solucion Is in full circulation while the machine is In opention. Some 10,000 feet 
of film can be completely processed in one hour 
GiurEesv of George Humphries & Co., Ltd. 


pertect freedom tor 
shooting exactly as he 
wishes: it enables 
perfect orchestral 
balance to be ob¬ 
tained ; the words are 
rendered with greater 
clarity than would be 
possible with any other 
method, and any par¬ 
ticular balance be¬ 
tween voice and 
accompaniment can be 
a c h 1 e e d during re- 
rec or ding. U n neces 
sary repetitions are 
thus avoided when 
alterations are made. 

The actual appar¬ 
atus used in sound 
recording cannot be 
described here, but 
two methods are in 
use—variable area 
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PftI NTI NG M A RVEL* This machine carries out the positive 
printing process of cine films at hi^h speed and with wonderful 
efficiency. !t incorporates a senii-awtofiiatic light change 
which compensates for varying exposure in the negative 

and variable density, each system having its 
particular advantages. Picture negative is 
developed generally to 
a Gamma Gamma) 
of 0.65 and sound 
negative to a Gamma 
of about 0*35 if vari¬ 
able density (straight 
line), or 2 -Q if variable 
area — another reason 
for recording sound 
and picture separately. 

Some studios have 
their own laboratories, 
but in many cases 
^ they send their neg¬ 
atives to one or other 
of the large processing 
houses to have them 
handled. 

Here the exposed 
negative is developed, 
fi X e d, wash cd a n d 
dried on continuous 
machines, which may 
be of the tank or tube 
variety, the machines 


being capable of handling up to So feet per 
minute. Both sound and picture are then 
printed on to positive stock in synchroni¬ 
zation, resulting in the complete "married 
print/' The film is then ready for 
projection. 

It should be noted that for s5mchronization 
to be correct the sound must be advanced 
igi frames before the corresponding picture, 
to allow for the difference in the positions 
of the sound and picture gates in the pro¬ 
jector. Machines for processing positive film 
are on the market which nm at speeds as 
high as 170 feet per minute. 

Laboratory control of processing is now 
maintained by sens i tome trie methods, and 
new batches of developer and film stock are 
checked up by Gamma strips exposed in 
sensitometers such as, for example, the 
Eastman Type 2B. 

Acetate Base (Non-Flam) The celluloid 
film made the cinema possible, but the 
dangers attending its use were early realized. 
In 1897 73 lives were lost at a cinemato¬ 
graph show in Paris when the film, %vhich 
was being fed loose from the projector into 
a basket, caught fire. The extreme ease 
with which cellulose nitrate is liable to 
catch fire and burn made necessary the 



IN THE HAKING. Ffoducclon of maccrEal for che moving'plcture Industry iscarried out 
on 1 gignntic scale. Herfl is a s«ctiun of i machine in which lengths of cine film am being cut 
Co the standard 35-mm. width 

by courtesv of Ilford, ted 






CrNEMATOGRAFHY. STANDARD 



rE^FO^ATtNC THl FILM. Ahwr ch* film \t p*rf«ril«ii m iho wn^mfi* 

thnw^n jtw*. k wnf^Jii ni JH Kcvnc/ <lJ I ' l&.OOQ JficIi, ifid 4 itT NltiIII* ll.ua FPfT or nim 

CJ*r Jjy 

FhfijM t,r ^ i Ctf.. lEtf. 


Cinciuato^rupii Actsof hjcki ,-tnfl igaj, which 
weiT desifrned to ensuic the skLfety of the 
pubHc. Inn.-immable rilm^niHiy Ik: sliowii to 
public ^tudiences only in premises licensed for 
ilic purpose and under prescribed oondiLJonH, 

Tlie itultirc of the celluloid base on whidi 
rtneTnn'itogmpU film iii coated innde tbest 
iLi^uUitiouH ^Ksnhitcly TidCftS$ary, nnd imles^ 
nn nUemaijvc bttse Imd, been nvailahli- 
dncTiiato^raphy would have been cciiilined 
to the prolebi=ionLJ screen. Forttmately 
cellulose acetate provides a suitable suIj- 
stiLuie. It has Lhe dmdvantaf^es that it is 
more expensive and more brittle than the 
nitraLe base, but inltainTnahilEry is verj'irrcaily 
reduced- 11 will not cateh fire spontaneously^ 
nnr will it continne to burn tnmtded , its 
ciunbustibility h wJmvAvhut less than thick 
Itaptir. riie Act of iooq al™dy referred tu 
specifically exempted non'UifiamniabJt^ films. 
Alrlinngh, :i.^ i^tatod, non-tlant” film ih iml 
strictly uon-iin1ammabk% it ia siiHidently so 
TO make its f^eneral use comp!ttel y ssife. 

It bas made the art of dnematOErraphy a 
matter of practical politics for the amateur. 
It loLKninde pt^isihlr the existence of tumitenr 
film socltticir, aril] St has made movinfi 
pictiirEs available to all sehooLs and cisl]ei;<^ 
tor teacliiii^ and rlcmon^tratioti piuposcs. 


Ill iliw I’onnexirm ih^ 
^^alLie of the film crannut 
he over-Rh'i fed . 

Cninci ate available 
loday which enable the 
'■fib^standard opera t or 
to rio ever>tfung iii the 
way of .straight or Trick 
.liiotu^raphy which can 
lie done wjrh thr- 
^tnridat'd { 5 -mni. 
laiiicr.i. In addition^ 
stil.v^iaiidLiLrcl ptints arc 
iTiadc by reduciion, and 
excel tent tibn M branch,-^ 
exist frr^ni which sub- 
^t ii Ildar d print of ela!=^ir 
tilms can l>e hired. Xui 
oitly b hlark Jiafi whjte 
available for Llie aruEi- 
(cut, but mlour is ab*> 
Ills for the iisking and 
that by jKJveral pii>- 
cesses, Scjitnd on sid>- 
standard as also 
avditable. For wjiicatiomd purposes, itt-mm 
film IS excellent. An extensive review of 
the position tn .America by tbv ^avcmmeni 
proved that visual nSd e^^uipmonts " prcitciit 
IcEimirii^ maticr sc* forcibly tliat education 
can no Junker deny rheni their proper place 
in the curiicuiiim."' Wider uise of sound 
motjon picturi:^ tn sci:ondary schiKds in thti 
I .S.A. h indicated, and similar movements 
aiu tiikini; place in Furoi>c. 

rbrnmi. filnui were iipied ro nUike ret'ord^. of 
the 1036 Mount Evertil uxpcfliHon aint also 
on the Xaiij^a-PHrhat ascent. 

The satiie iirficmiity. ihe s^me Lxeurive 
nbiTity. can be nxercLs^ in the m.ifcin^^ of a 
Tfi-mm. film as in the productEun uf the full 
^izc film, rntiiug and editing preswint sunihir 
prahlirtii:^. Tempo is ns important, anr! .1 
pklunr can Ik* made by building; up almu- 
sphere by Iudiduu.s cutting. 

As TEgard^ of film to tx: nuide, the 
docuinoiiteify is from majiy ptiinfs of viewv 
the ideal fur die umai’enr. Tbe dram i 
k father outside his sphere, but here a^diu, 
given acting abitsty, good direct inn and .1 
cjuniuaman with a knowledge of lighting 
technique otitl make-up. the it>min. film tieeil 
not lie a w^hit infurinr to that made on 
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CIKEMATOGHAPHY FOR THE AMATEUR: (1} 

Sub-Standard Gauges and Apparatus Compared! 

Horold S. j 4 bl 90 'Ct 

>^Kri^or sf* TAfi Cemp/eu Cnefrutc^ropAer' 

TAe chlinct?ristici and m^riu aC |6-mmi.» 9.S-mnT. and g:rHj|rl art her* dlfCUKtd 

irnpartiall]r that thh bft^jnfitr can rvjijjljf dttimnina which wj|| bm luli hlf purpoic. 
Fohpwini; this is a list pf fub-staTidaird cInP 'OH the RrUiih market, frpni which 

tpKlhc chcl» miy be made 


T |[t idtr^prciid iidopliuii uf aiiiRlcur 

r:inematn|^phy may be saitl to date 
from abouT lq23 wj^en ih(? Kodak 
Company of .America and Patb^^ Fr^rc? r^f 
France intTmlaccd. almost siintiJuiic;ousb\ 
’^nh-itandard gay|je$of film film nAirciwer 
than llie "jrtandaxd^' 35-miii. width -as ii«ed 
cojtinicrcially), and also evolved a method of 
cliHponsiTi(Twith t he intrrmedi.ito film. 

Unlike Lhr ptofei^ionaL thv nwctugc 
amnteiir iieed5 only one copy of e^cli liltriH 
*lflrl {to him) the negative film virtually. 

no further use once the ^’positive film has 
been made from it Thr iTitrorhiction of 
the " reversalproceifiS, by ihe two com- 
panir^ meniioned, permitted the use of it 
single filtTi whirh. after exprwnrf^ in tbn 
<%imeni, was proeessed iit a special inaiujer 
and becciTne a positive, suitable for use in 
fhe prejcottjr. 

Tlie width ot film adopted by the 
Kodak r o m p a n y wajri 
cti-mm,. while Palhif Friuc> 
established the 0,5-mm 
Ijritl^c. Some yearn; later 
the Kixlafc Company intro^ 
duced their ^-mm. film. <md 
th<?se three ^augc^ have re¬ 
mained a.'t the suhnscandard 
-i^es of tuduy. 

It may be said at once 
tlKU, ao far as results 
are concerned, every' sub 
^tandanl gauge of film i:^ 
capable of yielding [within 
ccruiiii Ismit't nf ficreon siiej 
pictures of a quuliiy equri! 
to any^binp seen on the 
professional Kcretm. The 
grear ntajurUy of siib- 
standarri apparatus is very 
efficient, and therefore it 
may Iv said thal. in the 
main, the attainment of 


perfect pictuires depends upon the operalorSp 
irrespective of tlic gauge of liltil. 

Choke of Gauge* The two main factors 
which will guide tlte amatoiir in hk choice of 
gauge are: {a) purpose for which required, 
and (lb) ™t. In c.oasidering cost it mu^t he 
beme bi nuiid thatr wliaLcvct Lbe iulendlng 
purchaser may be prepared to spend on the 
apparatus (camera, projector, etc.), it is the 
cost of film w hkh will continue to affect him 
after the capital e^^penditure has heen met. 

l^-mm. Gauge. Where cost is a secondary 
consideration the choice wUI probably be in 
favour of the ifi-mm. gauge because, if the 
bi.ilvantage of small bulk offere<l by S-mm. 
Is excepted, the ifi-mm. sw possesses all 
the advantagns of the oiher twn sirjes in 
udditlon to several of lU own, its only dis- 
advanrage herng that if is the most expensive 
of xub-fitandand gauges. 

The jb-mm, is gerieraJiy recognised as 
" semi-professional/* and is 
used nu>lc LluLn any other 
sii h-slandard jtauge for 
stnious ** work, such as 
research, education, [uopa- 
ganda, and ^ forth ■ ii 
ui^d for 

cntmainmeni, for perscuial 
films, and fby Kyrieties) 
the production of amateur 
film plays, .A most exhaus¬ 
tive raiifje oi apparatus and 
nceexRorTes is avatlnhlp, 
[qacuig 16-11 iin, uri a fcj^iting 
aim Oft comparable wiih 
^ standard j5-nim. dnuma- 
tography. 

Film is perforated along 
each fdgt: su that the niL'ch- 
aru$m of camera and pr<?]cc- 
tnr may engage and propel 
the film, ditiv being one 
pair of perforauons to every 
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Owin^ in thf^ unique 
ntelbud uf ijurforaiiu^ 
ihe film—one fentral 
jjcrforiilion un uvciy 
ir.inie lino [icc i rdnte, 
CiilcJ —thfi anti in 3 pic- 
lure width of 9.5-mfin 
film b but s^li^htly less 
thiin thi'it i>f 
while the ntimher of 
frill iiLLf [Hir ItKir la :ip- 
prosimaicly tJie 
riiu pniclicai result of 
this is ihaip given tt 
^uliicicn t ly powerful 
projCflor, tile limit of 
projeried picture si^e is 
ver>vliLllc L'm Llniii that 
nf ifi-rmn. 

>rauy beau tit 111 films. 
i-nTTiji^irnble iu oil te- 
with ansuliing 
nrhjcved on tOmiin, 
hsivc beuii mnile on 
0.5-mni. stock, but it 


friunn (tf-n-h ul wliidi there nri? 

10 the loot. As the normal rate ol 
film travel ia ib frames jwr secnnd, 
h follows that 100 fcot of ib-miTi. 
film will provide n morion picture 
liLsting fur four tuinuLi^. Filing! far 
use in the camera are normally 
Mupplled un Sputiln urcummodating 
either 50 feet or xoo feet; but 
fnr certain rarnenis the film is 
supplied m a charger which may 
he removed any time from the 
caiiicia w'iUjoul fugging the film 

Chai^erK 

In addition to the ordinara' 
blnck-ujid-white fllrl^, there ure 
at le.^si three different ^^stems of 
rnloiir him avotlable in th-mm. 
siie: Kudachromc. fJufayeulur, 
and Aijfacolor. 

9.5-01 m. Gmug^. Sti lar as cost 
of upkeep Ls concerned the o-^-mni. 
gauge abous bo [percent, 

of the li>rii[ii., but tlir ran^e ol 
eHincnt apparatus is, in a general 
WiV lower in cost I ban citliirj 
ih mm. or d mm. 
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must be admitted that the 
reputation of 9,5-mm/' 
suffered at first from in- 
efiicient processing. Im- 
provemen Is have been 
effected, and the best- 
known 9>5-mm. films are 
now subjected to automatic 

compensated " process¬ 
ing, similar to that adopted 
for 16- and tS-mm. films ; 
but the fact that it is 
possible to process 9.5-mm- 
films with comparatively 
simple apparatus has 
encouraged some small 
concerns — not too w'ell 
qualified — to undertake 
this work,%vith results that 
can only be damaging to 
an excellent medium* 

Apart from low capital 
expenditure and reason¬ 
able cost ol upkeep, the 
t).5-mm* gauge has certain 
definite ad\'antages : for 
instance, the normal length 
of film supplied (in char¬ 
gers) for the camera being 
30 feet {nominal), it is 
possible to maintain the 
hobb\’ by " easier pay¬ 
ments ” than is the case 
wiien a longer minimum 
length must be purchased ; 
moreover, for the occa¬ 
sional cine-photographer 
the sliorter lengths are ad% antageous in that 
they enable him to see his results quickl3\ 
while the beginner has an opportunity of 
jirofiting by his mistakes with a smaller 
consumption of film. 

Another advantage is that the films are 
convenient for home processing, and a range 
of moderately priced apparatus is available 
for this purpose. Withal, the 9.5-mm* film 
is almost as cont^enient as the 16-mm. for 
editing and splicing, because the picture 
image is of a size that can be examined 
without dilhciilty. 

Although there are some 9.5-mm. cameras 
which accommodate 50^ and roo-feet spools 
of film, the maiority are for use with chargers 
containing 30 feel or a little less : tins is 


POPULAR S-rnm. MODEL. For amateurs., cinemaCDgnphy with S^mrn. gauge film is 
Mcmetive for Jti cheapness. Abave is a suftable camem for this gauge, the Bdl ani 
Howell Filmo Oouble 0, seen in use ; this is an American-made model of great popularity 
on both sides of the Atlantic 

Phofo by courtesy of City Sale and Exchange (19291 Lii. ff/eet Street) 

the Standard packing. Dnfaycolor, for cine- 
photography in natural colours, is available 
in the 9.5-mm. gauge. 

8-mm. Gauge. The cheapest form of 
cinematography is to be found in the 8-mm. 
gauge, where the film cost is but 40 per cent, 
of that of i6-mm. The apparatus associated 
with “ 8-mm.” and numerous additional 
accessories are also lower in cost than 
equivalent i6-mm. apparatus, but somcw’hat 
higher than g.^-mm. 

In the original form, 8-mm. films are 
actually made on special i6-mm. stock, 
perforated in the same way as ordinary 
i6-mm. film but with double the number of 
perforations. Spools containing 25 feet of this 
special film are placed in the camera, which 
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HOW DDUHLE-ilDHT FILM SPLIT. S^fnm. fiTm It l 4 ~Tnm. htm 

■JMif- In ErAfth in iJik prariail n[^ ^ lKawh jhavn. hm, Dtis^lulf aP tIm nf |ki 

IM* i^abI hi MKpow^ I ¥li«n fii* It r*m4vtd, ff^c44t4 *p4 i ufortd tim* 

■ifhA ia Iii3f, At d*h4ice^tfi«P!t zb* *e»o<M h iJiC tb-w *n4 

ltd tw* twl tP snd. 50 ftit fli i-nim. Him r*f ifltknt 

CnrtaT- Kwdmk. EJd 

exjwsfyj nlan^ oriP^h^ili only of tbe wiHth. dirttcuJt h:i 
A Cut Lhi? fiJni hii^ ont:c thtuu^li iLi: pictuie rendi^! 

camera the ^pool is raken out :ind replaced whai tedious 
with tliL’ oLliur lialf wldiL In puidiian fnr splicing' appan 
fixpostire. VVhea both halves have been ^pUdiij^ Chic F 
expoBed, Uie filni is returned to the proresfling Kodachrome, 
statiortp where it is processed pmd then slit eulotir, is a.vaih 
rent rally along lU leng'tli, the two halves General No 
being joined end to end to form f^o of nient already ! 
H-mni. fitm. factors in pijp 

Tlib type of QIniis known sis Jauhh-dghi, grapliy was the 
and is, perhaps, the form most widely tiued, ^iruci:5ia, it wfii: 
but with a view* to prodEidjig mialler and yet the negaiivcspi 

smaller Cine cameras a Glm has tlie Bub-stunda 

IxH^n intrncliiCGcl for ubc with cameras buUi limited extent, 
spedalFy for sing'le widih tl-mni. him. Kcf^d- wiierea nuinbeT 
less to say, the stmight-eisht fUm Is Ccrliunly by h 
identical w'itli doubIt;<c%ht him w'hich amaieurs use t 
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thfr majority ot cni^ they purdni^itr film 
which anclmje^ in its pdct thi^ cosi: o1 pro 
ce$sjri^ uud rijiislilii^ ufL-cr cxpoiiiiri^. tn »il 
gauges, however: there iire certain brands 
of fdiri whicLi may tje bmighf wiihouT pro¬ 
cessing rights, and the anialeur b ihcn fice 
dllitr to fjmcess the film or to pay 

‘^oparaldy fof tlic ui the time 

it is recinired. 

It is Wijrthy uf rioti; that a reremaj him 
cTiay lie duplicatedr and this is an omineiuly 
satbifiict{}ry methcKl where only a ItTnited 
number of copies is requiRii ; aUhouyli, m 
ccrtLuncircnnistancesJt may happen ihal tlie 
duplicated ei>jjks are not entirely t?c|tial in 
quality to the origiiml. 

Cine Prajectian. So far thfj disci irfsiotl 
liJiK been based on the iLssymplion that 
the unmteur cincmarographer uitends to 
make HI ms us well as prujeet ihiim, and 
&iieli will be the case in most instaiiccs ; 
but the pusilitni hs slightly tliffereni: whnn 
die amateur is concerned ntilv with ihe 


prajeetion of fUms for puTjKiSf.5 of eniertain- 
tnentp and has no intention ul taking up 
cine camera work. 

In these cIrcLEiiistan.ceij the iti-mm. gauge 
STilI tuas ihe advantage, for the reastjtis 
ulrvadv given : that the scope nf nppantms 
and films is comparable with that uf the 
profossiniiaJ cinema : hot. as liefore. the cost 
is the highest among Hiib->tianihiTil gauges, 

From the [Msint of view of reasonable 
cust^ ImiUi in appunitus and the hire or pur¬ 
chase of |ibrar\*films, the ailvuiitagu 
lies with ihii 0.5-mm. gauge, particularly as 
the home projectionist is spedully veaW 
caicred for in the mat ter of library films, 

Tlie 8-jiiiii. gauge, hiHvcvei, h not in such 
a favourable position from tlae point of view 
ul the hunit: projectitmLsl who is interested 
only in library films. .Vltliuugh therif lh, a 
fairly w 4 eIp -election of films for hire, ihe 
chutges arc SDinewhat beavita- than 
Itiie charges; wluJe of films for sale lliere is a 
much ^msilkfr rdn^e. If to he the 



eiKST.flUH- LOADIBIG 

Kildipi| i^rocetiL. 1114 ^ jjij ipo 4 l L^DWH hmww pti 

HiKluHljiffl li-10 Sr 

Hetu^ B. iAJi60ir 


^■1 - - - - _ _^ __ 

fitr^*4 hi* p^t-L^A till 4rK run In cBa ^rritni Thr ilfnplldtV of 








CINEMATOGRAPHY, AMATEUR ; (I) APPARATUS 


fact that the S-mm. gauge is intended first 
and foremost for the home movie-maker, 
and that the “ library ” films are an adjunct, 
not intended to stand alone. 

Amateur Sound Films. By 1037 
siderable progress had been made in sub¬ 
standard sound films and apparatus, the two 
available gauges being i6-mm* and the special 
Pathescope size of 17.5-mm, Both gauges of 
Him are perforated along one edge only, the 
sound track occupying the opposite edge. 

The making of sound films, however, still 
remains somewhat too complicated and 
expensive for the ordinary amateur, although 
certain amateur cine societies are producing 
sub-standard sound films. It is chiefly in 
the projection sphere, however, that sound 
films have penetrated the homes of amateurs. 
Excellent sub-standard sound projectors 
are available, and it is usual to hire the 
fiJms from libraries. 

While a very limited range of apparatus is 
available for the amateur making sound films 


ot i6-mm., there is no equivalent apparatus 
for films of 17,5-mm, gauge, Pathescope Ltd 
do, however, market a camera for the making 
of 17.5-mm. Silent films, so that the possessor 
of a Pathescope Home Talkie Projector may 
use the instrument for the projection of 
silent personal films. 

This camera is the '' Rex Motocamera, 
It is equipped with a fixed-focus lens of /3, 
and it has a number of the special features 
which are embodied tn other Pathescope 
instruments, such as the enclosed view¬ 
finder and film counter, 

Sound-0n-Disk« In addition to the 
sound-on-film system which has been dis¬ 
cussed, there is also a sound-on-disk system 
in which sound recorded on gramophone 
records is synchronized with " silent " films 
to produce talkies/' 

This system can be quite effective, but at 
present it is chiefly in the hands of individual 
experimenters, and as far as commercial ex¬ 
ploitation goes, sound-on-film holds the field. 



SiHPLE MAGAZINE LOAOlNG. The aeji£fi magaime permlci the photpgrapher to load the S^emeni cine ctmer^ 

with the ^reatt^ eve. v demonstrated in this photograph In which gloved hands are being used. The camera Ls opened, the 
fnafazine is dropped into place, end the film U eutometrcilly fed into the luide 
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LIST OF SUB-STANDARD CINi CAMERAS 

Once the recreation of a few wealthy amateurs, sub-standard cinematography has, in the 
last few years, become a popular hobby for an ever-increasing number of people, and 
amateur cine societies have sprung up all over the country* To assist the newcomer to this 
field of photography, there follows a carefully compiled list of all the sub-standard cine 

cameras available in Great Britain 


J Charters are frequencty called ” cassettes'" or “ ina£aiines.” 

§ “rixed"' lens nriounc does not fiecessarlly mean thit the lens is ai fixed focus ; Ic may hi either fixed focus or focussing, 
but the lens cannot be removed from the camera* 

* This column Include- all lenses listed for use with the particular camera, including standard lenses and others which may 
be purchased as extras* Where two or more lenses arc shown tn conjunction with fixed ** lens mount, It means chat the 
camera is available with one or other of the lenses, net interchangeably* 

Cameras Taking 8-mm* Film 


NAME 

Single 

or 

Double 

Run 

Equivalent 

(single¬ 

width) 

Footage 

Capacity 

Lens 

Mount 

* 

Lens 

Equipment 

1 

Speeds 

' (f.p.s.) 

1 .. 

Remark, 

AGFA, Movex B ... 

Single 

33 ft. 

Fixed 

n.8 

16 


BELL & HOWELL 







Ftimo Double b ... 

Double 

SO fu 

(ntercb'ble 

f2.5 12^ mm* 
fi.S I2i mm. 
f\A 111 mm. 
f2.7 1 In. 
n-5 1 In. 
r3.S li In 

8. I&. 

24, 32 
or 

16. 24. 

48* 64 


Fifmo StraighC B 

Single 

30 It 

Interch'blc 

n.S 124 mm. 
fl*4 124 mm* 
f2,7 J in* 
fr*s 1 in* 
r3.5 Uin. 

8, 16. 

24, 31 
or 

16. 24 

4S. 64 


OITMAR e 

Double 

SO fu 

Fixed 

/23 J 24 mm* 
fl.S 124 mm. 
(wide-angle 
and telephoto 
attach men c: 
available) 

[6. 32 

Parallax adjustment to view-finder. 
Diapbraiim aperture and film iDdicator 
visible witbio %new-finder. /i*8 leim 
available fixed focus or focussin^p^. 
Camera also obtainable witb biuU-io 
photo-cell exposure meter. 

KEYSTONE 8 ... 

Single 

and 

Double 

30 It. 
(single) 

soft. 

(double) 

Intcrch'hle 

r3.5 13 mm. 
f\.9 13 mm* 
r4.S 14 in 

12. 16* 

48 


KODAK 






Cine-Kodak Eighc-lO 

Double 

SO vt. 

Fixed 

f3.5 124 mm. 
(fixed Focus) 
or 

ri.9 13 mm. 
(focussing) 

16 


Cine-Kodak Eight-60 

Double 

50 ft. 

Interch'bk 

/■1*9 13 mm, 
r4.S t4 in. 

16 

Telephoto lens panel carries an 
appropriate mask for view-finder* 

PAILLARD-BOLiX, 

Double 

so ft. 

Turret for 

124 mm. 

8* t6. 

Semi-automatic Loading. ParalJax- 

HB 


(will take 
up to 200 ft. 
when 100 
ft, double¬ 
run films 
are avail 
able) 

SO ft. 

3 lenses 
(Interch'ble) 

2S mm. 

36 mm 

24. 32* 

64 and 
inter¬ 
mediate ^ 
also single- 
picture 

compensated vibw-finiler frum a ft. to 
infinity. Visual focusser. Hand 

rewinding fur double-exposure* etc. 

siemens, C8 .. 

Double 

Fixed 

f2.S 13 mm* 

8 16* 

24, 64 

Automatic aperture control adjusts 
iris diaphragm when changing speeds- 

ZEISS-IKON, 

Single 

30 ft. 

Inierch'ble 

fl 10 mm* 

S, 16. 64 1 

Delayed action release (for sell- 

Hoyjkcin 8 

and 

Double 

(single) 

so ft. 

(double) 


(fixed focus) 
f2.7 20 mm. 
(focussing) 

also single- 
picture 

portraiture). Predetermined [ootage 
regulator for delayed action. End-of- 
film signal iu view-finder. View¬ 
finder may be used at right-angles* 


Cameras Taking 9 S-mm* Film 


NAME 

1 ^ ’ 

Charger 

1 or 

, Spool- 
1 Loading 

Capacity 

I 

Lens 

Mount 

* 

Lens 

Equipment 

Speeds 

(f.pj*) 

Remarks 

CORONET, Model B 

Charger 

30 ft 

Fixed 

/■3*9 27 mm* 

16 


dekko 

" Standard *' 

Charger 

3Q ft. 

Interch'bte 

f3.5 20 mm, 
f2*S 23 mm. 
f2.9 1 In* 
ft,9 1 In. 
fl.S 1 In. 
r3*5 3 in. 
f4 3 In. 

8* t6. 32. 
64 and 
Inter¬ 
mediate ; 
also single- 
picture 

Black bakelite body. 
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^ ^ub-Stnr^dHTiS Cfne Cpmcriw —tant 


DEKXO ^ P> Lukb-^' 

dnrf BT 

J O h. 

EnEETcli'Ufl 

fXSi la mm. 

fl.* 1 In. 
fl.5 1 in 

ns 3 m. 

*4 i InL 

■vJ4. 11, 

£4 uvd 
Intff- ' 
mtdiaui 

ilsD ilnflB-. 

nlciura 

DETTIAR. ..^ 

Oiir|«T- 

JOh- 

¥imtd 

fXT ao mm- 
(finti rocwt) 
h.A 30 

|to«u4ilnB>: i 
W^rfHlI^B I 
■m! -tolBnhDto 
XkEBC)lBUAn 

nvtlltbln. 

l£, » 

DlfEa 

SomI 

50 EE 

^itt4 

C« pb^i^tl 

14 22 

PAlLLAJt&40LEX, 

Ht 

PATHUCOPE 

SawI 

S04r IWii, 

' TurrM. br 

2 Ibhm 
E lBurErh'klB^ 

riirS f iik 
rXt 1 In. 
ns IS ffiin, 
fl.4 15 mm. 
ns ija, 
ns 2 ift, 
ns 2 In. 

rXS 41n 
n-5 & In 

■f ti, 14. 

n, 44 
mii laup^- 
mvdiit* 1 
ilte llrtfl*^ 

m^ttUTB 

HafBUfnEra *^f4’‘ 


10 It 

IntbKb'M# 

ns 30 mm. 

f-b<ui| 
ri.» U mm. 
liKuuJni) 

uS 3 in. 

14 

and ilnflB^ i 
ptEiarB 

Db Lsixb- M'Btb^ 
CB.mtrA 

QiargEf 

1 


ns 20 mm, 
ItPlpbnQtH 
AEfltllrntn 
JVBlIlfalB] 

10 lo JO 


AliitimilniD dJc'Uii hnljr, bbiAbiH 
Nac4u I'JUaEUk ajjuiinuul Uvir-iv-^ 
fijidtr. 


ParaLlj^ ta 

Pm p^r KgEn M \rtl ioxv and Aim IniTinatEir 
vi/S^bla MEMii 'vlfw-^AuflR'. Capu^a 
Mima DbLalnalilir wtlh buJlE-il] pJi044- 
deU vxmniv na^btr^ fi.t kjti 
avajl^bk. ^tti^LawJEut 


[ifj abcrif^. 

iiEipmut^d ¥|^^pi(Mkr Irew j Jt. ffl 

JtkAlUtt. VjtuiL Iiaa«f 

JW k^iiUrHES|xiBiUiTk rliii; 


!^ptiUL| I ^fM ‘'' l] ~ clmjf ETi ill^ 

4Vll4ljlldp [i^r UK wiLli ihJa aiiA ■lJ:tkEr 
ICjudnLa. 


PndrflfrAitfi wtFmra* C*m*. ^nitdi tu 

Vjc^-laiHitir IflIimLabIr I nr vmiil-lml 
yit. 


Cameras Taking 16*mm. Film 



m 


ijin* 

'Lun 

SiBsedk 


£i|uipmrTn. 



NAME 


Chara,vr 

&r 

Lsuflitf 


AWA 

Have* 


la 


hfovax lOB _ 


«ELL « HQWPU 

Fllmo T£ .. _ 


^iimo m 


Fllma nr-E 


FilifiO ^P r_ 1^ 


DaVnT ++M " ,, 






CFii.r|ir 


3ipn-dl' 




fpOifil 




*aft 

»i?r 100 


SO »r lOOlt. 


Unr 


(‘nEvnlv'fal I 




50 sr IDOijiu'] Trirret fpr 
3 44AaH 
ikpttrcll' bl* p 


FMh;, 


20 mitrir 

fis 29 pnm. 

n.| 20 mm, 

fl-S M mm. 
00 

fJJ ^ in. 

|!3.S 10 nm. 

fl 7 ( In 

ri.e I \t^. 

otbtr Ivni-H 
Eup E.U 4 tn.| 
xa 1*07 FlJmo 
7M 
P.T I in. 
fiJS IS mm. 
/i.b I 

trthar japiifei- 
fup i« 4 Ini.^ 
ts fpx' RJna 

7» 

fl-? I fcrt. 
fL5 t In. 

OElirf Fa MU 
as lar flEma 

7W 

fj.2 

firS 

rj .& I In. 
nJ I In. 
fj s 3 in. 

/S 3 In, 
^4,5 4 JfL 
f4^ 4 ifl. 
ri.4 t In. 
Wiwiu, 

ns I in. 
tzA 1 la, 
fl-fl I In. 

ii ■ 


0. I*. H. 


14 


14^ 14 

Jmrd tlngla- 
pio-urE 


B, la, 34. 

34, H, 
4\ £4 

And iingl^ 
pkCuri 


R*jn*-rki 


" TpO ^ dHlnjii:;*luaui^lni^ jiij 

flfljtfp auJ [4] diiiaiit -irimn. 


•Kj»- Bnit ift-fiFt-JiTVvl rjrw-tflrtrnh 


V!|«p-Aiulir lidjTmjibk i* raaiUb 

uE Hit 1$^ lltdtlli. 

ClIll^aL tiKiTfMY. 

Uaj fc^inpUd, ii¥ 4 l1iUu 
« rir^ ijjscr bHfid-^raoX clrMlTIff au^linf 
iiMj- to 4DD h, rvfcrtiAE 04w 
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Uk of Sub-Sundird Clno Camfinu [16-rnm.)—roni. 


OITMAft li _ 

S-paal 

Hfii. 

Plvad I 

fXI ID mm. 

U 31 

T^raUaa adjiiiTmrefill In vHnw finder. 




fie 10 rtfti, 
{focduifidf 
rt.i ID mifh 
(kiEBUInjF” 
w|4* T irit# 


nfipkraBTB apPTtuw ud filmlorllffntnr 
vifLbEd wFcliid rt^tr-dmlof- Cararrn 
4Kr wFib buUc-lu pbbt^ 

■oriJ **^btT 






















ATkJtabtft 










SifnplHa Pitckakte 

durf ar 


tnfifieli'hta 


11, t* 

l^fDdklanOmrd tOfi4Ciii.fr i.anlfe3<}ir 04.1? 
ti* ikl iB alKjp iLDtcMELaliDalkjr ■L-ki[lQ*rA 
wlum duaJieil ImljL^ {qp |b. 3^ ft.]' kai 




liP4l 44nile- 





n.itM, ' 

Pktur* 







lir«l *d pi«4d. 

PUlrMam # ... 

SpBiiri 

DF im ft. 

NiKKh'hEa 

1 Fa. 
fl.l IK 

S, U f-l 

Utisd lutd moim: 4rivA iRw.vrCM tor 
rnniudF ^Uon Lv li^fid cUQb. 
JlVjikliUuudk aaK bndar mib |lBP4lil4 







luljuillllEQtx 

IUnK4HI 8 ... ... 


K 100 ri. 

Turret Ibr 

P-l 1 In. 

B. K 1b. 

S(wcial ‘^irF-dFik” vl^kvAiHlrr wllk 



3 laaiB 

fl.S 1 Ifu 

33. 44 

l\jtK toro&in^tiofl^ T* lOit IpnMm n( 




(imtrth'bk^ 

fl.f M mm 


f(K4l loiiftK Jfind ^nil 






luuluc lillYv. KavixaA avltuii UV 





fl.9 3 Fft. 

a.S 3 ia. 

HJ 4K 


li.iad CTunkL 

JETSTONE A-1 ... 

ipoal. 

so BP IWh 

Iruafehi'bla 

n.S J la. 

Ph 14, 44 ifid 





1 irt. 

FriE*mT«0ttr* 


KOOAM 





tfr#4dt 


CKn*^K4dBk aB 

ipQ<r\ 

soft. 

^tnad 

fl.S ID mni.. 

lb 


Junivr 




tflaad fauti) 
or ft # 1 Iri, 







(fiSkCillxl r>d.| 



Clnfe.KfrdAk K 


$Q 100 ft. 

I rtwfTtlt'lilf 

n.? i in. 

ev u 

Sianiliild vIbiT' diLdm altacliaiJ in 





ri.^ 3 lit. 


ulandanl aniE vii|Ehipa^r Irna, fianH 





fl-T 3^ K 


Jiu,t1 nr-dwv^d I’hewwFth Spedil "irinw^ 





Ql 3 in. 


rtntlcr aTtacb*t| *Ct 





f2_7 4 kn. 


idiiHl Qtliir kitKi. 





KS 4^ In. 

t Ipu 







fi.? iplda- 



Manilne OJl4^- 




jufla 



Chif^ar 

sail. 

FPkEJHh'fat# 

At for On*- 

A IA 4h| 

AaIIiUJaU]* wl^w-rfiiLd^ idl 411 

Kodak 



K 


Irtiaw. 

C{B»-IC»d*k Spatiftl 

Intar- 

»L [Ktif 

Turrat har 

Ai- far CliH- ' 

All i^a^da 

A semJ firuEntalulaaJ muiarre ea'publp Ci-E 


chinw- 

tim 

300 li. 

1 laEKB 

Kodak K 

Irem 1 an 

apcdal efleelx a^id nddfUdHnn IJJ 
WdMwtt in^ nNpjlrrd»fi,|i. 



{Irtfir- 


d4 f.ft.lL 


C*U|itntHHM 


<K»nj^bl4| 



EAlLLARIMOkeX. 


S0«r lOO^t 

. Turret for 

1 K 

0L Jb. 14. 

^Bil-aHtoiadti« I'jsdJai 

HU 


J lirtiti 

f3.? 1 In. 

IU*4 

fi4«fi^£^tnl YJaW-luuJHjr Iram i fL io 




[Irtiar^ 

iTl.^ is mm 

and lnLa#-> 

LuitaElT. S’kaiiai iDcoaier. lUud 




ckifiiaahtv) 

rut FS mm. 

h.l 3 in- 

mndHf* 1 

mfinitraH ffir invEni: flfiStfflS, d4]4lb1c- 





iFiqhtidfK 

4?i:|WfilTA ftc. 





flr^ i K 

P.5 3K 
p.£ 4 K 
i N, 

1 

friMyr* 


SlEriENE 







Chirfir 



R 9 30 mm. 

0, FA <4 

4iitBmAtii^ ipmuT* c«dCPd1 Ad1ti*La 





and tJli|lk- 
plaiun 

Ml djapltnufm nrlKiP ebu^d ijwcKh. 

OJiliiibOt *' loouMim lof id} 
niAE jimJ (A diitdbl Fm- 

tvlml nJelur lu iIIncliAqua mnlfic 









ijwtn]] iittliimt maviBE' Aim. 

H«f*| C ... 

Chirf ar 

sort. 

FiXdd 

/Ir5 30 I4im. 

9L lA 14. 

Aui4DiiiJc iptrluH r4C]jcr4L D«p4fa 





44 apd 

nf tucsi 






XldAl*^ 

r^tM*. lYovkMia iut dLlAl^iaa 






pKto^d 

taa^v-biuln- (,duI mniplnljl. 

M#d*l “ F " .. .r^ 

1 Ciurf ar 

^rt. 


ff.5 1 Pit. 

t IA 14, 

Frr»-wbfr| mnlivp T^\e#pr. KnUIrr t^rr 




ft.t i In. 

#4 and 

raiur^eiidrr. Dnllmrvvr fr.t 





flJ UK 

vlnil-f^ 

ktri Plan ijbtilmbl*. 





n.e 3 in, 
fie 3K 

pkitijr* 




I 


P.0 4 Id. 
r4.5 b Fd. 







f33 i In. 

r^.f ■ In, 







md P'td*- 



HJMlil « O 




■nih 



Ch^rfar 

^hu 

ELddna pinal 
Idr 1 limax 

rl.S 1 Fn.. 

Sk li. 3A 

AuUntftie view.ftiidcr idHntnmti Iof 

VftHBijA ivnitt. 



jhn M lar 

44 and 

VICTOR 




Madm\ F " 

alAj,lo- 

dltturc 

llBidct l4f 


ipaHi 

^Obp IOO li. 

IntarJh^hF* 

OJS 1 in 

A li, 14 

FxmJIaa ai{jiia±nEH.t Id Vinw-AddYt. 





f 1 3 1 Id. 

32- 44 

Mind «Tdni Id *fld]lfdb t4 dtPbor 





■IxB 1 la,^ 1 
4 K, i ln.« 


drlM 





iltd 



_ 




«rf(M^d4id 





















CINEMATOGRAPHY, AMATEUR : {I) APPARATUS 

List of Sub-Standard Cine Cameras cent. 


VICTOR ! 

Hodel 4 ... ... ... ! 

Spool 

50 or IQO h, 

Tarre; for 

3 lensei 
(ioter- 
chans»ble) 

fl.9 1 in., 
also as for 
Mode! 3 

a. 16. 24 
32. 64 

Model 5 . ... 

Spool 

50 or 100 rc. 

Turret for 

3 leases 
(inter- 
ehan^Hble) 

f2.9 1 In. 

also IS for 
Model 3 

0. 16. 34. 
32. 64 

ZiiSS-lKON 

Hovikon 16 ... 

Spool 

SO or 1(M) ft. 

1 

Intercli'ble 

flA 1 in. 
also 

f2.7 IS mm. 
f2.7 20 mm. 
R.8 2 in, 
f4 3 In. 
f6.3 7 in. 

12. 16. 

24. 64 
and ElnKle- 
picEure 


V^L^ual focussiotf and adjustable view¬ 
finder, with decerttrallzin^ arran*fe- 
metit. Maud and mo tor drive. Film 
indicator accurate to 3 lraiae& per 
too ft, 

VUual fociming and adjustable vieW’- 
huder^ with dccentra]iz.inp; arrange- 
meat. Hand and motor drive. 
Reverse (or rewind) action bv hand 
crank. Film Indicator accurate to 
3 frames per 100 ft. 

Range-finder coupled to lens. Pro- 
\T;sion lor direct focussing on filnu 
Automatic parallav adjustment to 
view-finder. Right-angular view¬ 
finder. End-of-Iilm signal in view¬ 
finder tube. Automatic delayed 
action (self - portraiture). Predeter¬ 
mined footage regulator for delayed 
action. Reverse for rewiud} by hand 
crank. Adjustable shutter speeds of 
I 35 to I looo sec. 


CARE OF THE 

CINE CAMERA 

The minor adjustments and small repairs that a well- 
use<l cine camera may need are here described m a 
thoroughly practical manner, with instructions for 

avoiding the recurrence of unnecessary troubles 

Annual overhauls are usually bestowed 
upon “ still ** cameras. Cinematograph 
cameras, however, fall into a different 
category. They may not be .so frequently 
used as the comparatively inexpensiv'e'* still 
instruments, and—quite apart from the 
protective influence of the camera case — 
they are almost completely dust proof. More¬ 
over, the cine worker habitually cleans the 
more vital parts of his instrument {lest j>oor 
definition or an accumulation of film ** wool ” 
around the frame of the gate impairs the 
technical execution of his work). 

Dust and Grit 

For these reasons, it might be thought 
that the necessity for a thorough overhaul is 
less urgent ; but, on the other hand, it must 
not be forgotten that the cine camera can 
create its own internal dust by reason of the 
highiy involved mechanical action. After 
holidays this is likely to have been aug¬ 
mented by accumulated dust and grit—strong 
reason for getting on with the cleaning at 
once, and not waiting until two or three 
winter pictures have been spoilt. 

Interne/ Cleaning 

For obvious reasons, a start should 
be made with the internal parts of the 
camera. After opening the cover tt should be 
ascertained that the Icxking mei hanism is in 
thorough order and does not move too (reely. 


Then the empty take-up spool should be 
removed and the gate mechanism unscrewed. 
Thi.s will leave the film channel and pressure- 
pad easily accessible for cleaning and for 
any necessaiy^ reburnishing. 

On no accoitni, however, should these parts 
be paltsked unless irre^uiarly ivorn or 
damaged. Melal polish, somethnes recom- 
^nended, may scratch. 

With the gate out of the way the lens may 
be unscrewed from the front and any free 
dust remov'ed from the shutter cavity with 
the aid of a bicycle pump. Any internal 
lubrication pads may be given just a drop 
or two of oil, though not all cameras have 
these pads—one amateur machine having 
none of the familiar intermittent actions, 
whilst a recently invented professional 
camera has neither shutter nor intennittent. 

The plate concealing the driving spring 
and control mechanism should not be 
tampered with. .Admittedly, there is dust 
enough on the other side ; but the plate is 
quite effective in keeping it there. It is 
hardly ever necessary to re-lubricate the 
internal spring, but where the camera is an 
old one it may be cleaned by the manu¬ 
facturers. 

Finally, the interior walls of the camera 
should be cleaned with a duster moistened 
in kerosene. Any parts of the interior that 
have rubbed bare should be dabbed with a 
little matt-black varnish and allowed to dry* 
After replacing the internal parts and 
seeing that everything is moving freely, the 
cover may he replaced and locked. 

Then, before screwing the lens into its 
flange, attention should be directed to the 
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view-iinder. If this be of the tubular type, 
both the eyepiece and the remote attachment 
should be removed and the tube carefully 
dusted out with a fine piece of silk used as a 
pull-through/' The lenses may then be 
more carefully cleaned than is customaiy 
during filming operations* Dust may have 
accumulated at the edges near the mounts, 
and this also may be removed with silk. 
The fixed winding-key and the keyholes 
(there are two in the case of certain instru¬ 
ments like the " Victor and others) may 
possibly be harbouring dust and pieces of 
Huff, These may be removed with a small 
hair brush* No attempt should here be made 
to polish any of the bright metal parts on the 
outside of the camera ; they will tarnish again 
even more quickU\ and it is difficult, besides* 
to avoid smearing the blackened body of the 
instrument with the polish* 

The general exterior of the camera may 
be cleaned with a kerosene-damj>ened cloth* 
after which anv scratches or chips on the 


enamel may receive attention. Owing to the 
surface irregularity in the popular crystal¬ 
line finishes, it is compciralively easy to 
remedy chips and scratches by the mere 
expedient of filling up the defects with quick¬ 
drying matt black, applied on the point of a 
fine brush. 

After this* the outer surfaces of the lens 
may be polished with the usual well-vvom 
piece of fine silk or chamois leather. 

Substandard cine lenses are things eaen 
more deticaie than ordinary photographic 
ienses, and it is only meet that they he 
treated a ccordingly , 

The camera is now ready for another 
long spell of efficient service* but steps 
must be taken to avoid any further immediate 
contamination* Ordinarily, there is no better 
way of ensuring protection than to put the 
instniment back into its case. But now the 
case is in all probability v^ry much dirtier 
than the camera, and may itself prove 
an annoying cause of contamination. 


CINEMATOGRAPHY FOR THE AMATEUR: (2) 

Hints and Methods for the Beginner in Sub-Standard Work 
HaroM B. Abbott 

Aut/iof of " The Comp/ete 9*S*mm* Onemotofrop^ier ' 

How f70t to use the cine camen is as important as how to use it* for most of the b€glnfier$' 
errors are of commissiorv rather than omission. Below* the first principles of amateur 
filiri*iTiaking are enunciated with perfect clarity* and much time and film will he saved by 
the beginner who masters them 


T uere are three main stages in the evolu¬ 
tion of an amateur cinematograph 
cameraman. In the first, stage he 
uses his camera much in the same way as 
he would use a " snapshot '' camera* he 
films a variety of unconnected subjects 
and joins them together to form a disjointed 
reel* The finished reel is somewhat akin 
to the promiscuous photograph album* but 
with the addition of movement to each 
'' snapshot," 

Acquaintance with other amateur camera¬ 
men* or with the literature of amateur cine¬ 
matography, brings to light the fact that 
motion pictures should tell a story, and this 
induces the amateur to enter upon the second 
stage of evolution* wherein he seeks to impart 
"continuity" into his films —to make 
sequences in which consecutive ‘shots" are 
made to tell a stoiy^ or an anecdote. These 
anecdotes may also be made up into a reel 


which is somewhat promiscuous, but the 
true principle of film-making has been dis¬ 
covered, and the personal " gazette" or 
magazine, properly produced, is entitled to 
l>e considered as good cinematography. 

The third stage is that of the advanced 
worker who makes a keen study of the ^ 
amateur film as an art. His film must have ' 
continuity from start to finish : every shot 
to be made is studied carefully in regard to 
its place not onl}^ in the sequence but in the 
film as a whole. Moods and emotions are 
carefully regulated by the juxtaposition as 
well as the content of the shots and sequences* 
and rhythm is imparted by skilful cutting. 

The purpose here is to show the beginner 
how to reach the intermediate stage. Tho 
more advanced aspects are dealt with in 
the following section on Advanced Methods* 
The working of tlie camera, how to load 
it with film* and the simple mechanical 
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ENSIGN SIMPLEX POCiCETTE. A l&ftiph unfe 
•nrbvdrpni * ip*ait LArrhM S>Q ft*l ^luti. U h 

IbMLni dll«CC-^1ll<»n findlf, wtticjl I| IbywA han 


fUDvonitmls n^reiL^iajy tn njHtrate it nrp fully 
explained in ihe jni^truclion Iwoklct acc^>rn- 
[wnying i^vcrj- infstntment. In35miif:h as the 
norma] uniatciir cmc tamcra lias one Exed 
shutter speed, fhe method of regiilattni^ the 
light through to the film, in order to 

secure correct exposure, is to vary 
the aperlnre by means of the iris 
diaphragm s^ hicli is built into the 
lens, Comin del'mite settings of the 
diaphragm are inaiked oti the 
each calibration 

LHIllJ^ HJiUVk'JJ ilia a " atop" or "/ 

number." These stops are so 
calibratt^d that €^rh lower miniber 
admits exactly twice the amount of 
light of iU neigh bo Jiring higher 
It umbel. 

Some sort of exjwiire gitide is 
u.simlly incur pur a ted la Die biHLruc- 
tion booklet, but the beginner 
should acquire an exjxsnrc meter, 
the most effective ty|:in l>eing tlie 
phoiu-eTcciric " exposure me Lei. 

Correcc Use of Cine Camera. 

There are tw:o simple but ver^' 
important rules to retnember when 
operating a cine i^aaern. In the 
fust place it must be held ubiio> 

In rely steady* i.tf. tm from trcmgi 
or vibratiEin ^ aud^ secondly, it 
must be kept sriJJ, i>. it musL iiui 


Ixr swung round, or to and iro, tti order to 
encorUiKiss a scene too large for the limits 
Ilf the view-finder or to follow the miive- 
ment of un ubjecL Thctise ol a good tiipod is 
to hn riecoinrUencled wberEVer suirh a cnui^^ i.-i 
poffsibk- , but wdien a tripod b nol used ihc 
rxenera should lx pres™! against the face 
while the body takes up a furtii but eomfort- 
Mq stance, iinlei^s a firm, level position w 
a rock or wall is diesen. 

Every bfi^infier has a natiiraJ tendency to 
saving lus cine camera about ui mi effort to 
keep a moving objEct within the ^ievv- 
finder, hut Ihe result on the screen is moat 
di;itrex^Jug. By adopting a viewpoint ^'hereby 
the moving object uppruachns morr or less 
directly toivards the camera, the obje'ct muy 
be kept jji view fui a siiflidEnt length of time+ 
w'ithout monng the camera, aud the result 
IS much niore effecrive than that achjovEd 
by host-pi ping/' 

Tlic placing of the camera in relation 
to the subject is a matter to which the 
.imateor cameraman should give vety careful 
attention. It is usual to mdicatE the 
relsttivc camera position hy such terms £ls 
D istance Shot, Long Shut, Mid Shot, Close- 
Up^ and Big CJoBe-Up! tliese arc frcqucuily 


TIU E-OD M O U* NTI MG. WlHl^iTfiBr pwikhtfl. iJw ripm-INu-r iNpyld vi-n: m nhoJi 
Up* CLn# CJW«r* *JtrM thm rtild m^unTii^i ilm mQt* luurjfB ind 
■krllk 


ft. rt£*att 


jrS 
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HOLDING THE CAHERA. Left: preuiins che camera against the lace, vibration and 

tremor are minimized. Right: Elbows against the body and camera well held, but absence of 
facial support results in uniceadiness 
^floras. HamM fl. 


abbreviated to D.S,, 

L.S.. M.S., C.U,* and 
B.C-U. There is no 
hard-and-fast defini¬ 
tion of these terms, 
but they axe suffici¬ 
ently expressive to 
acquaint the camera¬ 
man with the size, 
or scale, of the 
i subject in relation 

to the picture space. 

The small reproduc¬ 
tions in page 320 
illustrate the usually 
accepted interpreta¬ 
tion of the terms, 
and it will be ob- 
^dous that the differ¬ 
ent "scales” depend 
upon the distance the camera is placed from 
the subject. 

One of the commonest failings of beginners' 
films is the habitual use of the Long Shot, 
in which the camera is set up to embrace an 
ample view. In part this may be due to the 
use of a fixed focus camera, which, the 


beginner is told, may only be used to film 
subjects beyond a certain distance from the 
camera ; but in the main the habit of filming 
everything in long shot is due to a lack of 
appreciation of the value of the close-up. 

Any fixed focus camera may be used for 
filming close-ups; it is only necessaiy^ to 



EFFECT AND VIEWPOINT, A vlewpoinc which entails swinging the camera when filming a moving object should be avoided 
as much u possible. Much better effects are ohiamed by adopting a position where the object approaches more or less directly 
towards the camera. The contrasting results are shown in these cwo stills. With a lltde Imagination the effect of movement at 

the two angles shown is easily realized 


3IQ 
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^ilip an apprnpriatp pnrtrait alfncli- 
mont" cv^t th<r lcn&. and these 
attac-liTTient?! ^rc! lor pmr- 

tJcaJIy c%“er>' fi.stn:! (ixiuik trine cuineia. 

The portrait ai;lachnient k $iiirahje 
for unc fixed th.^tajice ciiily, but h is 
11 sisal for ntanulacturers to issue n 
seiiuii ctsierin^ nf h . J i*-. 

and 6 ft,, afit-r ^thieh InLtLf disLiince 
tJie camera may he sised wit horn |K>r- 

trait uttiiicliiiieiLts. CimieniEi with 
hK-iissiiiRf lenses do not require portrait 
atLacliincnt:^ I he enmem len>i 

may 1^ focussed for iuvy distance 
between z ft. {in s<>me rases li fl. ; and 
inhnlty* 

Tlie beginner slmis If t trnpresi u|'h)ti his 
mind tlie vahiablo puwi:r wJiieh the 
cinema I ograph possesses of heiriH Ju ble 
tu dtrvrhp n ihcinr^ It is fpiiu! unnecls^ 
sary to depict llie whole of an action 
hi one IxjuaiiAe the pr^kgressive 

nature of the motion picture him 
enuliles tfie camera to examine the 
action in detail and submit a full report 
of what it has 34eL'nJ' ^toren\*^4!r, the 
detailed report will be a far mere vivid 
and inlermtmg^ slocnment tU:m the 

f^eiicraJ survev " of Li te lunj^ idiot * 
init mrjie iilm is consumed by the 
'' development/' 

An example of a very simple iJioi 
ijiirh a.4 any lK?ginner Tnight " take “ is 
that of a drinking foLmtidn in a coim- 
try^ rmi’n, with a roiiple approaching ii 
and drinking sonic vvaicr. Hir liefpn- 
ner probably would take up u |>ysitiuri 
Home 2% fi. from the frmntain in order 
to " gel it all inmitln from ilm 
pt^sEiinn w’onid hlTn the whole action 
uf ihe CdUplc walkini^ up to the foim- 
lam. dnnkSiig and then dcptii ting. 11 ic 
iimt' taken b)' thrsr aciions might be 
an^Thinj;; from Up 40 beconcls and 
it k prohahle that the cainciuinun, 
U-ctiming alarmed at rhe consumprion 
fii him, w^Duld slop the trauiExu 
abniprly licfore the ,iciion was finished. 
Jn any casCp tlik filrn ■would contain 
cTE>thing oi surticterit LnteraL to justify 
lih cost. 

A better method is to split tlic snb- 
jETct up, wisen the camera w'ill " submit 
a full re|>Oit" of thif dntail^ such a.? 
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M. aOOD CIH£ 
SEQUENCE. Hmrm 

■ri iiUJi aF In- 
rflvl4i.kpF ^IhlEh 

coulii 4 h 

rti I44IC1I 


-L^Je. ah vniFv ihy. 
j| ihm pflAiforni 
ba.rrl4r md 
arvFudt co |h# 

fcfL, fu , 
|. D. iPiHrnan 




L 4 i^C, tilt- 
tttfU. An 
iiiTVM1|lHllllPt UhVFI 
u 1J1B Hrif in* L«ivn 

nlhK in|l 4 i^j|i 


PltHt, i dP 

di» lirtoerifpd^* f 

wsv id ■pn ptujJxi-lliH 
Ehami 


L.1^, 1 lijfttitr l^&E 
111^4 rpnni Ihi 
whicli [Duld 
t>« Employ III X4- pr«. 

ITftM eb* 

d»^rEur* 


PI*!*’*, tht tnin mm 
'T*y** IAX«n It. Iduj 

Sufh i. -ph^t 
tH to 

miliraJH th# tflp- 
llnuli^ •wL[l> 

4 PfMi 
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[Hole I he approximate duration ol 
allot '^1 1 

Sf^. 

1 _J 5 , On: driiikinH Eaunimn; ioaplc 

walking tdwanlx Jt .. ,. . 4 

< J he dnnkiiajj fuiintiiiii ; ^JUkupIr 

w&lk inta plctLiri: and cintr pi-ckj up 

II, iiiip. . . - . V 

|t,C.U ThJ? tap ; a hand is holding; a cup 

il K-liile uDothbr the 

phiii|;LT u| ihe Imp ; water >rjuirt^ 

into cup .. .. .. .. j 

Dike I'lf llir takiT> >ii iLfiiuk 4 

€ t. Ilic irthcT JouJw tturndy lu the dure- 

tifm. of the dfinkifr . . * J 

M S. I'he euuple at the Irjudtojii , tiir 

one in iii^vr drinkinjt r 

laikd IwfcfcTi w.ilh oink of ihr 
pietun' r, ., , . r . -. -. j 

Tahil 14 S£€imds 

The sulijer:? m:iTter fs! rhia '' nnecdote 
imy iippirair ^iiitwhal Liivia] for ^ 
" ebhorx^tft a tratmt^nr huf, asTitnnm^ the 
lili]i h a ficr^iiui utic, the treat men t liax iThicic 
the anci^dote worth lehile.aTid n will be found 
inturi^atiriK on the aeitruti. IncidCLatallv IL 
ba^ a considerahle oi film and 


Type aod Treatment oi Subject. 
WJkuii making h\mK of the " portrait ” tyjie, 
rh* amateui' ^Ituuld alwava give the aittui 
something to do. IVr ^lU] ’ photography 
ii may be a iinite satisfactory proceeding to 
ttie subject on a chair and tvD him ur her 
lu but in rnnnon picture work ihi^ 

lar fmrkl ;^LkfucLury- bet tike i^irter (who 
isiiiy stand if do sonic kuiLUng, or 

water ihc I^ardcn, pick stjme tiowTrs or play 
\dtb the dog— anything iJiaL involvua luove- 
mcjfit Lind the “i,itter an opportucity of 
being natural. 

Cinematography tis essentially Lbo por¬ 
trayal of tmdifm, iuiii unless^ motion of soinu 
kind in evidence in a shot, the latter quickly 
paJIs: llicrcfurt;, though if may somettmes be 
necessary' 10 include a mure or less siatk 
:shoL ill a iilm, the occasions should he litrktly 
limited and the aetuaj ditmrjon of stath^ 
Splints 3$linuld Itc kept shun, 
nftca a &ULic sitbjMi may be gicatlv un¬ 
proved by being “ -split up intu 
a number of shun shots Lukci!l 
(roni diherent angles and vafyitig 
from dislarjce i^hots ro cJasp-ujJ6=. 
Old Uiiitdings and ^miilur subjects 
can ffui|uent|y be dealt ivirli 
effectively in " this way When 
chajiKing from a distaiiee shot -to 
long sliol, tPi imin a long shot to a 
ktiid slmt, it B advisable tn ckange 
fJighlly Ltie angle^ or viewpoint, 
or the etleci will bu <it the object 
having forward, or of its 

rhatiging lapidiy in si^e like an 
Alice in ^^Vmder]it^H ht^ire. 



ceosin mspcerioN. yf* sJ .. 

fnadLum iJvdi.k E^k illhL. toJlDirinr -■■ Jg irf 
SI ihovf. I hi imicKur HJin JLiiJni 1 dmin[i.lT 
f4UV>1. Il i>- >lu- ULid ID f^BCLlX ilia 
4ttentl4n *n r& th* milPi chxn^mn in 1 u^nm 

Orar 1*1 

ui^ubled theacttonio be completed 
Thai example Ls intended merely 
iin illiisljration of the correct 
nse ol a cine camera, and thr 
atnateuT whu will upply die 
general principle as far as possible 
TO **ven' HLibjcct III- Elms will 
find 14 much c^reaier interest in 
file hobby, even though he may 
I lave iiu inlujitjuti of proceeding 
beyond family and personal 

EiilertsT hhriiL 
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DiF^t.-^nr vjpws are generally 
unsuitable for Uie rineniuti^grapb ; 
blit occasionally they may be justi- 
llctl provided they lire linked in 
some way ^dxh a prominent fore- 
^roimd object Without such 
object of iiuercst lu liic foiL^rDuud 
dJs^tnnt %dews invariably appear 

woiaJc and Uiiinipresbkive on the 
screen. 

Tin; iTLOHt salLfifactoiy ssiihject?! 
undoubtedly ace iliose in which a 
reasonable amniinf of rnni'omctit 
or action takes place wiLhiti a 
i:oinp,^r3tive!y shnn distance of 
^he cameraf and siich subjects 






A, V a t S I N. G 

M o ncj tonv. 

farukkrittafrif lrn 
^nE4 I frgjtncir ^ 
jhoft frfiin 
vkrvJfli ui>i 

dHIi-n E.AI-KI [kv 

tiflmr^K dI fNv 
■ nca an h* 
uJhH. 

ir vAibd- 

mlol Id da thk 
*Krn ihAfdJni 
Ellin !■ iK# 4dJtinj 
1 U<« 

Chrid CiiHrlM 


are usually besi dealt with by adoptini’ 
a more or less standard ** Treatment/" 
Mrsi, the localiLy is cstablLdicd" by 
ii?fposing a short length ot iiJm from a 


distance siitficient 
tu embnice the Im¬ 
mediate surround¬ 
ings ill which the 
aclioji is 
place. The camera 
iif then moved 
forward umil a 
“long shot “ po5t^ 

lion LH reached, 
when a further 
ejfpostjre is made, 
yf a duratioII 
sufficient to con¬ 
vey the genera) 
action, llie mlerostuig or impor¬ 
tant details of the action are then 
noted and the catnem Is taken 
closer to record m id-shots or 
cloiiiO-ups of these details- It will 
be ohsemd that this is exactly 
the trieamipnr accorded To thr 
i m a'g i Ji a r y drinking - fomiLitin 
sequence described earlier 
Wlifii the amateur has suc¬ 
ceeded in producing sattsfhetory 
liltie sequences nr anerdotes he 
may consider linnsel! qualified to 
embark on slightly more ambi¬ 
tious productions, wbereiu ihr 
^qntnci^ themselves are linked 
together to form a shon story. 
The term '* story " in ilu^ cuiiucxioii is out 
inlcndird to imply a jihoto-play with 1ictjtioLi> 
characters, ii Infers mertdy a connected 
and rationaJ accotmt Of Some phase of itcti viry 
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whidi iiHglii be ti huh- 
day, an tho 

niniiing uf a |ytiiilTr\' 
fEirai, a dny tlic life 
of a rivpr |xjlkciiian. or 
any oilier subject wliieli 
couM be maiLi! iiuo a.n 
infeniatiii^ fditl. 

Fur projeft?^ uC this 
kind it csscHtiiii ti> 
plan the film befoTehand 
coreftiJly workiiig out on 
jxipcr the sliape “ o( 
rlic stor3' and. nji fui iis 
pi)i5!ble. tSic items which 
ntiidl be phot ogra] died 
and the manncj Lii which 
ttit‘ story shidl pri:^re!ik' 
from one inritlent to 
another. It is prarri' 
aally impos^blr to make 
an ent irely successful 
him uf itiis tyi^e without such pcwpjti-aitan. 

Avoiding Sub-Titles. The whole ptii pose 
nf the cinemnlogntph i^i to tell a ^Eor\- in 
pictures, and the aiiuitcur shonUl make it i) 
cardinnl mk thut nothing which eaii reason- 
ubly be ptcTiiruri 5hjiJl Ik kit tn a _^ub title- 
Si lb-li till:! afu a necessary' evil, blit they may 
Vk kept to a minimmii by the caTneramsin 
who think^i iM ptclur^s. Phra-ses sudi as " We 
went to the Zoo " are more suitable fur a 
diary than a film. It is easy enough ta 
EHustrsiie the fact thxat one wtiil to the Zoo, 
and the camera siiould be itsed to record 
one*? going, so that the sub-title is 
unnecessary. 

By way at example - the |Mrly might be 
*<hown waiting for and boarding a bus. 
Next the entranuc to tlie Zoo 15 filmed Irum a 
distance that permits the Luelusion of a bus 
which is pulling up at the entrance, A close- 
up of the parly leaving the bus shows that 
one of the members is pointing 10 something 

and this proved to be [IICA .) a signlxjard : 
" ZtHjLOGic.y: Garihtnh/* 

Sub-titles almuld be litniicd to those 
rfKrasinnii when it necessary to tut plain 
'‘onivthmg. or bridge a gap, wliicli cannot 
well be illustratcxl. 

Use of Variable Speeds. While many 
tit the simpler dne cameras are limited To 
one -sjKi^d oi operation— the normal i6 
frupne^ per second — ihcr*: arv others in which 


the ;^|}eed may be variocl 
lAriwcH;!! xS and b| fp-^' 
I’ll is a dt lit f onnl hicllil 
irv very uiscful on occ:i- 
di?ns, quite apart from 
' stunt cfftx:ts. For 
example, I he 
inoveEnetit Lh 1.p-s.i may 
be to yi>'e increased 
exposure when thr light 
15 too w-e.ak ffir rioim-il 
c'xyHii^urv. 

I'Ik! iiftc uf hall-5p<’cil 

has (lie eflcct of i^nuhiitt^ 

The 5 |ieed of actiun w^hen 
lilt: fibii is jiTOjected, and 
it k essontJfll that this 
a ^ p cr r \ni cunsidered 
wlicii tilndng The ^ub- 
icct. in certain circum- 
Riiinces ihe iiicreahcd 
rate ut ttiovcmeni may 
ant be ubjeetionahli^ but with norm:il 
action of reasonable viguiir the result might 
well hr tiidirrfius, and in such cult's it is 
ubviouj^ tlial (be ufiginal uetioii shcidd, it 

possible, he slowed down to half-six-ed in 
order to comptinsatu for llie j?bw^ running 
of Ehe camera, 

Half-Speed and Double-Speed. There 
are sometimes occasions on whtch the acocl- 
emted m^rtion imparted by half-s^Jced may 
be utilised to advantage; lor example. 
wdicTi hlining some action wherein the rate 
of niovenicut w uuld norm^lh^ appear tooi^iow 
upon the screen. Instances of such cases are 
to be found in subjects uf iiiovcnieiit takiTig 
place at a distance, of shijTs and approachiiiK 
or receding shtjres. of cloud move men is. 
and ponderous mot^cmeiiu of brtdgesK 
cranes, dc., and in pictures where a cainiC 
effect 15 desired. 

1he use ol half-speed demands a rigidl}' 

mountcd cameru^ ii stoji [or diupliragm 
aperture) stnallei lhan that which is normally 
used, .ind a duratinn of (wice nnrmal (since 
the filin will l Uii lUruugh the pJu|ccior in 
one half the rime it took to run through ibe 
cEimera). 

Uoiiblc-sjieed 132 l.p_s.) is uwlnl when it is 
defitrerl to retard an action. madnliery 
wliicIi iiiity be working loo fail for its art ion 
to be intdiigiblf if phorographfd at nonnai 
^[leed , oj [a^t -moving Mzhlcle^ fairly 



VICTOR THREf. T>ih Amiriun Li-m uini-irji 

fi4j 1 P^icIlHl-mllTy iripli- JnuilfniiE f"3_f 

imf-IrHCh Ufi^yvrxlil trfiL, i-nd T^lcil l^rnn. 

laufm ftEni. a to on# flf th* ittMt o^ifn>lar iffuivr 
un« <4n1l*r44 ^t\ U-^.A- 


314 


CINEMATOGRAPHY, AMATEUR : (2) BEGINNERS 



FOft HALO EFFECTS- A comblnaclon of back lighting: and an interposed refTe^cor can be 
^ ® “ around the subiect** head* The hair is Ut up by the Ught from 

behind, and the rcnector throws the %hc on to the face* which would be otherwise in shadow 


close range. One of 
the results incidental 
to the use of double- 
speed movement is a 
lessening of the 
effect of camera 
vibration ; for this 
reason double-speed 
may often be used 
with advantage 
when filming from 
a moving vehicle. It 
is obvious that twice 
the normal amount 
of film is used in a 
given time, and the 
cameraman should 
bear in mind the fact 
that the projection 
time will be tvvice 
the duration he de¬ 
votes to shots taken 
at double speed. 

The iris diaphragm must be opened one 
" stop wider than normal when filming at 
double speed- 

Quadruple speed (64 f.p.s.) allows semi- 
siow motion to be adopted for analysis of 
movement* It is a ^ed that has a very 
limited application from the beginner's point 
of view, and should be restricted to those 


occasions when it is desired to study in detail 
some form of motion. For occasional humor¬ 
ous effects quadruple speed may prove 
useful, but it is apt to be wearisome if re¬ 
peated too often or if the shots are " held " 
too long* In this latter connexion it must 
be remembered that for every second the 
camera works at 64 f,p.s, the resultant film 
occupies the screen 
for four seconds* 
Quadruple speed 
necessitates opyening 
the iris diaphragm 
two stops above 
normal* 

A single picture 
movement" is some¬ 
times incorporated 
in amateur cine 
cameras, and its 
purpose is to enable 
a single frame (see 
Frame, Cine) to be 
exposed at each 
pressure of the re¬ 
lease button. This 
movement is very 
useful for trick pic¬ 
tures, including 
cartoons and ani¬ 
mation," wherein an 
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huifiiniatc Objecl is xo x'ipp^.'ir mnve 
hy phntogrnphing stages of aligliL iihtuli^c^ 
in ^xxiiLiotL Tlio single pictnrie movement is 
ajiso-much fnr'^ in lilies, 

but it ]i 4 iS not a wide application in thenormnl 
use of I he ane camerri. There are ncra.^oiei, 
hfjM'cver, on which il niuy be used to 5i?eed 
np ejitremdy ^lotv movement5 in nature, ajid 
examples w'liidi liave been snj^gesLed are the 
niovement And changing frumatiiTns 
clf>iid.s, ihe setting sitm. mid lio fotili. In such 
ca^ a sbgle iramc is exposwl at regular 
intflrvalfi (e.g. one \nir boeond). Tlic icbull is 
obviously false, bul in tenatn drcumstnncfLS 
if may indicate the restless fortes of nulure. 

Interchangeable Lenses. Cameras which 
have interchangeable lens mounts, or turret 
fronOi, iiflord an opjKjrtunity of ttsfng tenses 
d| dJHerent focal lengths. Tlie normal IcjLb 
fliipplied with Lhe camera a general ptir- 
pose lens, suitable for the. great majoriiy 
nf subjects ; but ihcrc arc occasions on whicJi 
it is an advamage in be able to rhangE the 
len>i for spceisLl pur^xises. 

f'^OT example, for occasions when it i=? im- 
^KWLHilile to get far eiiniigli back tu indudc the 
whole of a desired subject {f.g in in tenor 
work"}* a ^liort fociw lens enabt&a a w ider angle 



ADJU3TIHC THI FOCUS. A Imzir^nr EiTn*n ui wl|UUftbJ* 
Jar ^11 ^UTUTicn. SMr tm innl m-M ftH^Oecui intiruniBnl 4f 

141 b«Ewi4A IS {feni ltd 70 fi4c viilh lH* Irii 4|^ihtiiin Mi*n 
■e«yjr* W lirjfr flJ& 

Hn. i, AANur 


to bo included. Un the olher hand, when ir 
is impracLLcable in approach a iuibject as 
close os may be jJesired. a Jong focus lens will 
restricl ihe angle and ronder a larger image 
of any selected poiljon of the subject. In 
either words, the long foctis lens acts like a 
telescope, and tlic ** pt>w'er ” nr magnihcatiuii 
of till" kns, as compared with the normal lem. 
IS ill difcct ratiij in it? rebtiv« foca] lengths 
As,'^iiming tJjat the normal leas has a focal 
Icii^itli of 1 inch, a 3 -inch lens will give .1 
relative inagni&caLlmi of two luncs." 

The greater the rdati\"e magnification of 
the long focus (ui idcplaitu) lens the mtsic 
care miLst be exercised in keepiof^ I he cayiora 
perfeclly stcudy* and it may Ise taken ais an 
axiom that a tripod is indispensable for any 
ffnenter iiiagnification than '"ax/' whileev^n 
fnr the tarter a tripod b advisable. If only 
one long foeux Inn.? is to be acquired in .iddi- 
don io the normal lens, a rebtivt 

moKniricratitin i.? of gneater ail-mimri utility 
than the higher magnificalmn?. 

General Hints. Wlien the .^un i? shmint; 
every effnn should he made lo avoid lliu 
flat lighling which result? from hxivinj; 
the .?nn directly Ix^hiud the caiucra. Thu 
uaiml rccomnienfLitinn is tn have the sun 
slightly to one side ^ Lhrccs:tuttricr hunt" 
fighting) ; but a direr! wde lighimg may be 
quite effecEi ve when sullEdcut fight i.? reUprtfd 
into the ghadow^^. For du<^ port rail a anti 
close subjects a ivhitc ?heet or similar re¬ 
flector may be ttsed to lishlen the sbadown. 

Excellent effects are posstble shouL^ 

ing '■ with the sun in frt/nt ul tlie c.-imera (back 
fighting [q.v,] or jQt^t llghiUig), but 

caj^ must be tuken that the sun^s ray$ 
do not artii,iL||y strike the surface of the len?. 
A lens IuxkI h almost indispensable when 
using the camera in tiiis wa.y. althcuigli if 
Lhc camera itself is in shadow it tnay be 
possible lo manage without a hood, 

Portiults and sundar subjects taken Cimire 
^our must be assiated ipo the shadow side by 
mt^aiLs of a retlector. 

The obvioiia v iewpoint is not always the 
l>est. Frequently a subject b improved by 
adopt iiig an iinortliodo.v liewpolnl [ire 
.Angle Shots), and ihe ar|i."mced worker 
makes full use of original angles fsrc Amateur 
Cuw'tualugnipby; [3], [Mgiss 327-337)* 

Soroeihing has already hL-en said of fixed- 
focus and fociKsing cameras and the fact 
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that th<> liittct iixay bt adjuHtfffl to give ^haip 
of wiibjwt& at any dbitantx: betvi'^n 
3 fm cmd mfuiiiy. Thui inipUe$ tMt the 
loL'UHAmg camera must be " fi^rtisaed " for 
every diflcicnt subject i Imt iaasttiuch as diii 
fixeci-focus camera is merely one In tt'hkJi 
the lens has been permanency-focussed for a 
particuJar distance, it is obvious that a 
focussing rainera may be used as a fixed 
tocus camera inerely by adjusting the lens 
fur a particubr distance and ciLHuring thnt 
no larger afKrrture Than be used (larger 
apertures may be used, but liudrange of sharp 
focus will be reduced tiwreby). 


At every setting of the Jens thenf k .1 
margin in front of, and behind, the disEonce 
actually fnctiMed UpoHr wlicfciii obiects will 
be sharpl>' ddiiied : This is known us tJu! 
Depth of Field, or Dcptli of Focus 
The depth of fnciw is reduced as the ajuirture 
(or / number) k made hrger : but ei$ the 
aperturt: is reduced so the ne^rd for exact 
focu^sjujfi becumes Ifsa. liy focussing iho letis 
for a distance between 15 and zo f«t a 
foct^s^ig iiaxTiera may be used in the some 
way as a tixi^ focus ciimera fnr subjects 
between about to feet and infinity, so long 
as the aperture is not gre^itcr than 73,5, 
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^diaref rAinQftuf One WorW' 

In the p3£fi£ preceding tJii^ scdicji the buJe principle! ind elemerreiry pnetJe* cj 
^teur elfteitiaicgrapJiy- hivebMn jlmplydiicuiricd so iPat ihi b^inner 

the an« upon whith to work. Here He Ei artW ^ further in the m. ind 
how coobiajn rh jrthjTi by balancing the le^gih aF shoes. Other fnaitei^ reliW to 
the production w a film irt al»o dcatc wkh in this authontatWe ertlde 
See farther vndtr CenunLuiy: Writing: Samado 

T H 3 : ajjKituur has a Wady been told (ice affects iJiC result on 
precMIng Hints for Bt^nnEJsl how to 
brEak up a scene or action into its 
st^vhral parts and make a sequence out of 
them. We have now lo consider how the 
length of Lhi! inditndua) shots of a sei]ueiioe 

1 - LS 


the As an 

example : A man dozhig by ibc bank of a 
nver on a peaceful stimmer aftemoou wlieii 
he is suddenly stai Lied by a cry' for help, and 
seeiii(^ a bather m difficulties, dashes to the 
rescue. This uicident might be shot os bdow. 


Sky with t^rnkni 

fra^H] by folmgc in torvjrround. 

TiVJ lo 

i L. 5 . An viow tbe rivCT, 

Cuf io 

3n M.S A tamer nf u linrkwnttx. 

4^ M.S, Tbft hackwaijer, tfioking Li bank 

closfied in. luab gmssra, A hand Add- 
donly appears out nf thejii nucl ibtuw-j 
ii end siito the water 

.Cal Lj 

3 . MX'pU. The dgaratc# rnd FipUmg into t be wnlcTr 
A duct paddles Over to it expectantly. 
A pebble i£ thrown into rlic ivatcr, cit 
whu^h thu iluck^'nrnes off mdij^ntly. 

rTuf £q 


iLaJmiir on one dhow and idly throwing 
rojosn ^K^bblfiA. 

Cifl 

Tbe man. bored 4::ontciUmetil: wrEllon 
on Ijie fncr-. 

CuXlO 

Pictur^que 'tpv^ by the nver. 

Ifcnlly quivednji;, water rippling. 

CtjJ np 

The auinmer iky aeen tlirough a leafy 
branch. 

Cm 10 

Man looking up lupplly. fTe hi& 

isye*. yuwns and beiioo to¬ 


il. ^I.C.U 


€ U 


b. 

M.CU. 

7 ^ 

c.u. 

& 

CU. 

*>. 

LS. 

EO. 

c.o 


14 - 

15 - 

la 

ro- 


lO. 

1'1. 


MC-U, 

M S. 

C.U. 

Jr.c.u. 

M.S. 

\ts 


CO 


ca. C-U. 


Cm ryn eflion 

—roll nvi^r nn In h« back. A fevf. 
spavniKUc ino\'«ineDt<i ^'tnA he Bcttlea 
Ofmself cnnil'cirlikbly, 

Hl^i r,jc9 open and until clrciwai- 

Jiesfl ffHally nvftfVMitrei him. 

Ciff Id 

A aiagnani mmi^ of tim river. 

' Call lo 

A vKvr ot tbc riv^jr .-uid Ituiks^ 

CrfT fo 

Slioi Wm i itw inst above thei ip^iriEl 
(from a t^onvenicEit Irec, aiiy)of ueeper. 

cm Id 

{b'roin Aame angle) of bb fiw. his 
tnniitb uptTE vucatitly. 

CTurra 

The ffui^k, wilich hqd been dnvra off; 
relLimif andiocki idly for food. 

Cm idi 

vi the bank, ibowing abort 
shadoWA of the trees, 

bm 

Fade inio the same shot an but fhe 
irofrs eoit longer diadows. iiDclicatiiig 
thiit the afternoon 1* drawljig on. 

cm iv 

Th„ ^iwpcF. CM r« 

lit* cbtat gently ri^es iitui (ftUs. 

Cm/ /i> 

A mighty splash right u p ;it the cainrra. 


ja? 






^EaUlNCI AND SUD- 
GESTIDN. h-ii-r'i'H tni i*-Minip|p- 

□r *n U 4 ftim h 

biJlN- uC» with th-t rlfhC Ttrnpg- 
and ch* 

l«njch l}i* d-ilTaran-t ifi-Diia arrd 
-iTTaHniimf i.him in ralvnni. h> 
quanca. Firu I- mcJlHm 

ahni E&7rpVin «l i quiar rfvd^Jd* 
fC«nt p*ic«fi|lailt 

tf\6 rcUtuda, Tlta itici Ff lofif Fn 
tirnNr ^ ynloM Ltw plyt In d 
kil lftalf niiT¥mr«.u IredIciEiil In 
LIpv IWKi la-quincB 317) 


Ahar cuiTlni cq niJrar fniro- 
duEiarY ihBEL, a mc-dlum rios*- 
ilti If IflTfpd-MtMt eJ I JniJi ^l^iP£ 
In tbt lyn tfr# rivar 
HI? 

lyiiiic writtntintnitivd i*p«ki. 
and llti a-lTndlialirrK 'Al Inn- 
auLIII-tT !■ canTPHued h]r lUEiini 
» diliflr sivfin of ilia mtp'i 
kv rryuirdl nia 




Th4n9 dOft klltPE |Ny. 11 in tht 
wqyanta) si a hand appurljtj 
igviiT thn rtvEr kank 
IniradatEf Ekf f|M.m*¥ln| i4- 

J uanc* Chdiatlnx l tllNar In 
Wtiiltial. Hffa iliara it i 
•MkMdftt chind* iBEnpan %ht 
fhtK baini alurE an-d! In pEronj 
unirAll Ea liia- prtc*4lrtc a^^anai 

PhwiiM, CardiM J. M 4 Tmi>*u= 





Tfit STDRr CONTINUES, 
A ihai i!iiiiwiii| Khm ihiJ:;r ^nfa 
TTuhin in. coriimiE 

with eJi 4 frf tiM t|th 4 r 

dlfAcuFEivi, It Cfff|« liofij 

iK* 4ltnitnt cl frXdEiniini and 
buk|44 yp thv tiupiviiH. Thi 
dhdiaxrjpln In Ehn^ iwa 
m aiilk of lUb^ fbcTP C 4 Jt ef tnp 
H IliEirf lA ]3J ind 3W- 




Tl^* ftuipi'iiii li icunEuiivd fargr 
cutLlnf ejd ihR fm-n an iJii 
wtin kt Hfln lii 1 deit-ypwith 
tsr«l H4 iEin cpUJilr 

bye JrMi ffbllTi4y« 

m th* b 4 £-h-if'l elkjAt. Til II t| 

ib4E 15 ih* 4«qy«flu [^r« 


^r*jn thi 4lwt t fyl Ji 

EH a d4»k+-up ol thf 
Mtlinr'i li-iit thruhll^l th* 
■"iiB-r iti^ Eifii* cl44«^U|rri ihawn 
Hfl eM fJeht. fwllywi la ihnw 
iftln fh* hand rmiEhJfix vilulip- 
lUppnn ar thf bl^k The 
coniplnu*! Ia tht 
^jklnf, («iTtiCi|f| Ihrd^lnl «« 
tFaibct Inij jJhc^ dJrl-ni Jr and 

rnEtilnt IiJifi. Th" laiE iTieju. 

E^l ibd EWEi -ttchiuiE-cd 

eh tlka binic cm. ei£t llOj- 

riwjM, Cerdbn 5 . Mtij^ihciuu 
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23- 

cu. 

Hand franticaJly clutching at slippery 
bank. 



Cut to 

24. 

C.U. 

Legs thrashing water. 



Cut to 

25* 

C.U. 

Sleeper stirs uneasily but does not 



awake. 



Cut to 

26 . 

c.u. 

Shot 24 continue. 



Cl4/ to 

27 , 

c.u. 

Shot 23 continued. 



Cut to 

zS. 

c.u. 

Bather calling for help. 



Cut to 

29. 

cu. 

Sleeper (A) awaking w'ith a start. He 
iool^ out of picture to— 



Cut — 

30 . 

M.S, 

- —bather (B) straggling in river. 



Cut to 

31* 

c.u. 

A darts up and before he leaves frame 



Cut on action to 

32- 

M.C.U. —him straggling to his feet. 



Cut to 

33- 

C,U. 

Similar shot to 2S, 


Cut to 

34‘ 

MS, 

A running towards B. He starts to 
peel off Ms coat as he runs. 



Cut to 

35- 

CU. 

Coat thrown full at camera. As it 



falls, A is seen a few yards away, speed¬ 
ing along. 



Cut to 

36 . 

c.u. 

Similar shot to 24. 



Cut to 

37- 

c,u. 

A*s legs running by camera. 



Cut to 


M.S. 

B in w'ater. 



Cut to 

39- 

M.C,U. B in water, looking appeaUngly in A*s 



direction. 



Cut to 

40. 

M.a 

A gets to river bank, kicks off shoes. 
One will not coiue off easily. 



Cut to 

41. 

M,C.U. 

A struggling frantically with shoe. 



Cut to 

42. 

C.U, 

Similar shot to 2S. 

43- 

M.CU. Shot 41 continued. 

44- 

C.U, 

Shot 42 continued. 

45- 

M.C.U. Shoe is off. A dives in and swims to- 


wards B, w'ho is seen in distance. 



Cut to 

46. 

M.S. 

A, as seen by B, ivbo is in foreground. 



Cut to 

47- 

M.C.U, 

B, still in difficulties, A not in picture. 



Cut to 

48. 

M,C.U. A swimming towards B. 



Cut to 

49- 

M.S. 

A reaches B. 

50- 

CU. 

He grasps Mm. There is a struggle, 
but— ' 



Cut to 

51- 

M.CU. 

—A pulls him steadily— 



Cut —' 

52* 

M.S, 

—’towards bank— 


Cut—^ 

53- 

M.C.U. 

—on to which he hauls Mm and— 



Cut — 

54 - 

M.C.U, 

—both lie down exhausted. 


Just as each shot must have some affinity 
to the next in subject matter, so must it 
have a relationship m length. The tempo, 


or rhythm, of a him is decided by the length 
of the shots, which in its turn is determined 
by their subject. Shots i-2i are of a peace’ 
ful nature and should, therefore, be long in 
length. The plot is unfolded in a leisurely 
manner; if the introductory shots are 
quick, then the film will begin too briskly, 
and this would be alien to the theme. 

Even so, while shots i“2i are compara¬ 
tively long, they must not all be of the 
same length ; if they were there would be 
no rhythm, and it is the rhythm of a film 
which emotionally effects an audience. 
Long shots such as i and 2 mil be longer 
in length than 3 and 4, while 2 will be 
longer than i. In i there is practically no 
movement and the eye soon tires of looking 
at a static shot, but there would be a little 
more movement in 2, 

In a scenic film largely composed of long 
shots an endeavour should be made to 
secure some movement, be it only the weaving 
of a branch, the rippling of a pool, a news¬ 
paper blowm along the road by a breeze, .or 
a man in the distance wending his way over 
a hill. The eye automatically focusses on 
the movement, and the interest is therefore 
conserved. If there is nothing of the kind 
the shot outstays its welcome. 

Keep Shots Short 

If movement cannot be secured, then a 
long shot should not be held on as long as a 
precisely similar shot in which there was 
this movement. Just how long the shot 
should be only the individnal can judge, 
but it is a common fault of the beginner to 
make all shots too long. One and a half 
feet is about right for an establishing long 
shot, one foot for close-ups of people, and 
J foot for close-ups of inanimate objects, 
but these figures can only be approximate, 
as so much depends on the nature of the 
shot and its context. 

Shots 3 and 4 are slightly shorter than 
I and z because the field embraced by the 
frame area is smaller and consequently 
there is less for the eye to take in. But 
here, again, there is more movement in 
shot 4 than in shot 3, so that the former 
can be slightly longer. 

In the fountain sequence analysed in the 
prcjceding article the shots are all obviously 
related, but this is not apparently so in the 
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case of shots 7-10 in the scenario above. 
Closer study will, however, show that each 
shot has an affinity to the next. Shots 8 
and 9 help to express the man's mood ; 
they are an integral part of the scene. But 
the audience does not necessarily expect 
to see them, while after a medium shot of a 
person drinking at a fountain they would 
be quite prepared for a closer shot of the 
drinker. Such “ atmosphere ” shots must 
therefore be introduced carefully. They 
must not be abruptly cut in so that the 
audience is surprised or—worse—disturbed. 

Atmosp/iere and Scenic Shots 

It will be appreciated that the " atmo¬ 
sphere ” shots are essential, because if the 
man alone were featured it would be difficult 
to convey a clear idea of the peacefulness of 
the scene, and it is necessary to do this in 
order to provide a striking contrast with, the 
\nolent movement that comes later. Shot 10 
is linked to shot g by the action of the man. 
Had he been lying looking at the river, the 
juxtaposition would still have been quite 
happy, but his looking up suggests that he 
has been looking at the previous scene. 

it is desired to show scenic long 
shots it is often advisable to introduce them 
by a shot of a person presumably looking 
at them, or of some object connected with 
them; e.g. after some shots of people 
playing on the beach it is desired to show 
shots of the cliffs. The latter have no real 
relationship with the beach game, but they 
can be linked to it by a medium closemp 
or close-up of one of the holiday-makers 
suddenly looking up, and then cutting to the 
cliffs, the inference bemg that the person 
is looking at them, though he might quite 
well have been looking at something else. 
This point is amplified in Continuity 

Shot 15 illustrates the man's relation to 
his surroundings. He is part of them and 
as it were, absorbed by them. The angle 
has the e&ct of dwarfing him and subduing 
him to the background. Were the shot 
taken from a low viewpoint be would 
dominate the scene, and this would be 
contrary to the desired impression. 

Up to shot 21 the film proceeds in a 
leisurely manner. With shot 22 comes a 
sudden violent change of tempo. While 
shot 21 might be some one or two feet in 


length, the footage of shots 22-24 might be 
only some 6-9 inches. If these three shots 
were of the same length as the preceding 
ones they would be lacking in excitement. 
It is the sudden quickening of tempo and 
violent contrast that stir the audience. 

The succeeding shots are all very much 
shorter than the " lazy afternoon " ones, 
but even so there is a definite relationship of 
short to longer shot. This is parallel action. 
i.e. the showing of two different sets of 
action which take place simultaneously. 
Quite obviously we cannot show the two 
sets simultaneously on the screen. In 
making films we compress real time into 
filmic time (e.g. shots 1-21 take much 
shorter to show on the screen than occurs in 
actuality. An afternoon is compressed into a 
few minutes). 

In the case of parallel action we must 
expand real time into filmic time. This is 
done by quickly intercutting shots from each 
set of action. They must be quickly cut, 
otherwise the audience win be conscious of 
the false presentation of time. Nevertheless, 
one set of shots must be cut quicker than the 
other in order to heighten the excitement, A 
familiar example is in the sequence seen in 
professional films in which the heroine is 
slowly being overcome by the villain, while 
the hero races to the rescue. The shots of 
the ride to the rescue are quickly cut to 
maintain the excitement, while those featur¬ 
ing the heroine are slower to heighten the 
suspense. In our scenario the unfortunate 
bather takes a longer time in going under 
than might be the case in actual fact. 

C/ose Shots for Dynamic Action 

It will be noted that shots 22—29 are all 
close ones. This is because close shots in 
which violent action occurs have a dynamic 
effect. The salient feature of the action is, 
as it were, thrust at the audience. Most of 
the shots from 22 to the end are close ones 
for the same reason, but an occasional 
medium shot is introduced so that the 
audience does not forget the surroundings 
and is able to appreciate the distance 
A has £0 go. If the shots were all close it 
would be impossible to define the location 
and the audience would be unable to gauge 
just how the race to the rescue was proceed¬ 
ing and whether A would be in time. 
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MOVIKON, Made by Zei» lkon» chH cine camera has a nfig^finder coupled 

to the lem. an automatk parallax adfuscinent to the view-finder and adjustable 
shutter speeds. The instrument Carries IQO feet of him 


From shots 31-39 the shots featuring A are 
a little shorter than those of B, but now 
we suddenly alter the tempo, so that the 
audience is made to feel the dismay of B at 
the delay in the kicking off of the shoes* 
Shots 40, 41 and 43 will therefore be longer 
than 4.2 and 44, While A is held up, B is 
drowning. 

Shot 54 is not the real conclusion of the 
film of this little episode; it is too abrupt. 
There should be a few shots of comparatively 
long footage to slow up the action and round 
off the film. 

Importance of Continuity 

This cameo lends itself to expressive cut¬ 
ting and balancing of short shots with long 
ones, and the same principle holds true with 
all types of film. But since it depicts con¬ 
tinuous action it does not offer quite the 
same problems in continuity as would, say. 
a holiday hlni, in which are compressed on a 
reel ot 400 feet the varied events of a tort- 
night, In professional film production a 


continuity, girl is employed to 
see that there are no discre¬ 
pancies* or lapses in related 
shots; she must make sure, 
for instance, that the hero 
does not enter a room wearing 
a striped tie and leave it with 
a spotted one. Hers is a very 
necessary work because film 
production is of a spasmodic, 
fragmentary nature: the clos¬ 
ing scenes of a film might very 
well have been shot at the 
beginning, because all scenes 
that occur in one particular 
location are, for convenience 
and economy, shot together, 
regardless of their place in 
the picture. 

Amateur filni production is, 
of course, far less complicated 
than professional film-making 
and usually the amateur does 
the whole job himself, so that 
he does not need to exercise 
such meticulous care over 
continuity. But however un¬ 
pretentious a film, it must 
ha\'e this quality^—a series of 
images which flow easily and 
logically, each shot being in some way 
related to the next and thus advancing the 
action. 

Although it is not always easy to achieve 
this in a film covering a lengthy period of 
time, a great deal can be done in the editing or 
cutting stage. Associative cutting is largely 
employed to link dissimilar sequences; e.g. in 
making a holiday film it is desired to link up 
shots of the family tn a launch, harbour scenes 
and baby playing with a toy boat, all taken 
on different days. It would be a natural 
transition from the launch to the harbour 
and its environs, for the subject matter of 
the shots has a certain affinity. After a 
shot of a boat in a harbour a cut could be 
made to a shot of another boat. A hand 
comes down and takes it up, revealing that 
it is a toy boat, this shot introducing the 
“ baby ” sequence. We liave thus achieved 
a natural flow by matching the shots. 

If a scenario (q.v.) is prepared in advance 
the construction of the film becomes a 
relatively simple matter, bur it is rarelv 
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better position to excise all 
extraneous matter and to 
decide at the outset what is 
cinematic material and what 
is not. 

If his theme cannot readily 
be translated into a series of 
action pictures, then the 
amateur would be well advised 
to discard it. States of mind, 
for instance, do not readily 
lend themselves to pictorial 
expression. At the same time, 
it will frequently be necessary 
to use words (or sub-titles), 
but they should never be 
used if pictures are self-ex¬ 
planatory ; e.g. Seagulls on 


possible to prepare a script 
for a holiday film to cover a 
place with which the camera¬ 
man is unfamiliar and to 
plan for events that might 
never occiu-. The amateur 
must, therefore, cultivate a 
visual memory, carrying in 
his mind^s eye the shots 
already taken and choosing 
subsequent material only if 
it will link up with them in 
some way. 

Even though the subject 
of a film is such that a 
scenario can be compiled, it 
would be a mistake to sit 
tdown right away to write 
it. The plot or theme should 
first be written as concisely 
as possible, and then ex¬ 
panded into a " treatment ” 
or full synopsis, and it is 
from this that the scenario 
is constructed. Script writers 
for professional films make 
an adaption " before the 
** treatment/' The advan¬ 
tage of thus working step 
by step is that one is in a 


FOR ADVANCED WORK. This k che 
Pall'lird-Balex HI6 camera. Note 

the three lensd^ and paraltax compensated 
view-finder. Below, Cme-Ko4ak Special 
taking J6-rT3m. film. It ii available with 
either a spring or electric motor drive and 
seven i n terch a n geabi e le nses. Both ca merai 
are designed for the skilled amateur 
Ubber pheie. caurtesf of Criy Sale cod 
£xchan%t (1919), Ltd.. FTeet Street 
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Ihe jetty woiild be ^ bad 
5 yb-Lillc tlie audiencf? 

cnulrl very well see for them- 
selves tluLt there were indeed 
on the jetly, Tlie 
atnateur should, therefore, 
weird the sub-Litie iu sucdi ±i 
way thnl hft eitlier gives 
formaiioii aboul the gnllH nnt 
readily apparotll from the 
picttnes or prepares the 
aiidiunee for a shot of them 
without baldly saying they 
uxe about to be seen, 

III tlio hrst case he miglu 
wnte; Tlie kittiw^^ike gulls 
have no hind toes, but that 
does not sifiem to bother 
tlitan "'(in which case the shot 
of the birds should he 0 dcse 
; in ihc S4x:uiid : '' The 
handsome scavengers of Sl 
I ves '' Titling), 

All of t]icb>u methods of him 
Coristmction call fur iiome 
creative ability^ hm the 
aiiiaTenr can also utiJiEe the 
purely mechanical f Line lion of 
his Camera to assist the 
acliDn. thief of tht^se are 
Stop Motion [S 6 ^ Animation ewif Cartoons). 
Sloivlilotion, Half Sjieed and Reverse -Motion. 

Uses of Slow Moftton 

Slow motion with the sub-standard cine 
Kimera IS at the rate of 64 frames a second, 
w'hich is very iimch faster rhan the 
rnotioii seen on the profcsaioiiid screen, and 
Its uses arc therefcaTie circumscribed ivithin 
somewhat narrow liuiiis. Its {ibvions uses 
are tp umilyrge action in athletics, tu show 
tht grace and beauty of a dive* and 50 on. 
Tilt beginner invariahly iise^ it simply as a 
trick which he ingcjutously parades, i^ijite 
iirespeclive of w^hrther the retarded moticin 
has 

anv logical cuiuicxi-on with, the dev'elop* 
meat uf hi^ him. It is not oflvn thiit speeds 
faster theui the normal ih f.p,^. con bo used as 
an integral part of the action, but instances 
will occur to the reader in which it is an 
advantage to slow dowm the action.: to 
concentrate attention on suinu operatinn, 
for instaijcu, or to smooth out camoTa ierk 
m flints taken from moving vehicles. 


ENSIGN HieE^KIN'ECA.Mi. A ttmin. nm/cn ciLlpf 50 l'4tE. to lOj erf 
nPtii. Sp^Clil Uitiirt3 IT* Ifht tMttwt tiklrii Ehr4« IflE^rt^^nfVlbl* Uid 

*h* tl4^^nri*r. Raiili hinJ wi intwi-fag 

Half speed has wider applications It 
requires half the normal exposure, and it Ls, 
therefore, possible to film wnder conditions 
in winch there was ictsuffieieat light for film! ng 
at l6 f.p.s. Any action, however^ is speeded 
lip to an exaggerated degree, so that unJess 
such action is definitely rcL|uirt.d^ them 
should be liLtlc or no movement in $ccnt:s 
Ellmcd at the f.ister rate or nujvcmenb 5 should 
be made ddibcra-tely flow, wherever possible^ 
The cha$e: that invariably ended early 
proiessiGnal films (the mad tide of the 
Keystooi^ Cops, pursuit uf the villain hy (he 
Sheriff's posse, ^tc.) was filmed at [aster- 
than-normal speed, which is still used 
extensively today, c.g, in the gangBU*r"^; 
breath-taking drive through crowded city 
strtfuti^. KxaggeTated sluwing up or down 
of movement has many amusing po^sihilitiea 
for the amateur with a senw of humour; 

a sireum of city workers wending their 
way to the office canid be filmed in slow 
motion^ and tfielr reLum in the evening 
filmed at hidi speed.. 
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FOH FILM FAKI HG TJie hli,}i dly^r la imiSfl, MIfl w^ld rritk* I Irick jikoiui^ahw -^nh 

m cJnm amnn- By iHa rll* ihtM wit1\ fh4 gi^l4t d««n Ih* dive enuEd faa repr^g<^^ |n 

linxuiJe Runnirr th* qnMr^ iC qg^rgpl* 404*4 *0iild prodlK* 1 iMil-ilHTT-rfiotiQJi iflKn. B^i thfrUli b* Ukin 

Ip CHtuii ¥h4i: thki UJbd df Wick vr'Ork ii Dirt. OTEnlanH. vr [i viJEi: h^egirt* E]Dd]au‘i lln|4-e'«d oF imgflirii 

Plwtd. Tdfrits! 


As far as reverse motion h concerned 
fhe novice's inventive cap^^cily rarely rises 
higher than sltowin^ bathers diving out u£ the 
water bank on to the dKing-board or people 
regiirgilating bainLniis. To show reverse 
action, the scene ts hlmed with the camera 
iield upside down. When the resnhant him 
strip is processed and spliced In the film die 
nghl way up the action is reversed on the 
sacen. Reverse motieii is used imagine- 
tivety when the fact that the motion Js 
inde^ reversed is not obvionsi man 
up tn a si^-foot w'ail and vaults 
hgliUy over it. With the camera tipsitie 
down he is hlmed on top of the wall, down 
whicdi he proceeds to clamber h^rkwurds. 
\\Tien the film smp is insened the- rigJii way 
the effect is that of the man vaulting oasOy 
to tlie top. It could be still further enhanced 
by filming the nin np at a faster thau 
noj'irijil s-pced. 

Reverse motion ts often employed tor 


titles ; letters appear from all comers 
of the screen and neatly slide into place. 
The title, in correct order and alinement, h 
filmed in reverse and the letters arc then 
blown awny. 

Variable ii|>eeds, in common with iilK other 
mechanical de^nces sudi a* Wipes. Lhsiwives. 
anti Fades should be used with dw- 

creiion and properly harnessed to the job 
in hand, lor the cametu is the movie- 
maker^s scj vhuI, nnt his master- 

Lenses. Hie 20-min. and t-inch lenses 
which are noirnElly htiedl to 0.5-nfMin and 
ib-mnip cameras arc quite siifhciem for all 
urdinary^ needs, hut the amateur who has 
interchangeable Jenses has at hfs command 
a valuable aid to cine technique. ITie 
telephoto lens b jwrhaps the most useful; 
it brings distant subjects close, and its 
many will at once be apparent Tlie 
wide-angle lens, conversely, covers a 
greater width and sU^ests spauionsncsSj $0 
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th,il It p^irtictilarly tisofui for filminf; in a 
1ittkiLi;d sfpGiccTi in ^ snnaU ^tudiEJ in 

which it is difticnit tu far enousli 
fmm the siihicrt ;irndi]i:.ft a snggf^^ition 
of spacitiusne&s. 

A tetrphi^tn lens emails the use of a tripod 
to ensure thift thu shntH are ab.sniiitoly 
^te^idy. A camera fitted wixli this lens 

EtiiisL nnt bi! heM in the hsTid, 
rineroLito^apliers urge Untt u inhuijld 

Ik: uwii for e-very -ihot. no mnitler lAnth what 
[pH^ il was taken. This b a eonn^i of per- 
Jccliun, and many wnrfci'.rs ar? unwilling to 
forgo the freedom and ease of manipula Lion 
that holding the camera in the hand 
them. 

CINEMATOCRAI»HY. AMATEUR; 

(4] FILM PROCESSING 

The diR-Bnnt inilhadi€JTi played in preparing 
sub-^rjnderd, [w^Etiv^ or reversal liifTis for 
proieccion ara h.ifft ouMinAd. The jubjecc it 
duJt with flJhy yndcir the heading Prqcq^tnj 

Processing refers lo all the operations on 
a fifm after il leaves ihe cine camera, Lo 
render it stiitahle for projection In a com¬ 
plete forni u|Hm n serwn. There are tv.'o 
main di\islons — Llio negative - positive smd 
the reversaE methi>:i. 

The negative-|H>?!itivp; nflually ahhneviaicd 
riCK^-pos., ts similar to the itiethtMis used for 
The pro|Kinirion of .tti ordinary^ shapshot, 
with die ojcccpiiuii that the hnii^heti print is 
m a transparent celluloid base instead of on 
paper, Tiie transparency so produced is 
simibr ro a Jantetii iiJide, but is printed upon 
a HexibJe support instead of or) u rigid one. 

T 7 tE fie verso/ Alebiod' 

The reversal method, thotigli jKjrliaps a 
little more complex iu the Jalioraiory troat- 
muni. was intrcwiiicod to citoapen amateur 
cine work, since in Lius method the original 
film W'hich went throcgh the cine cimieni is 
n?cd lot iJiojection, Although the film 
pass through a -negative stage, it is " re- 
verirtaJ and made to torm a positi^^e imuge. 
In this way only f>ne him is useri, whereas 
with tlie neg^'pos. syslom two films are 
reejuirod—tme for the negative and one for 
the print width ts innde from the negati%^e. 
Each system his its own advantages and 
disadvantages. In tht’ case ot the neg,-pos. 


system copies m cheaper, a$ the proce$$- 
big b |jcrha{}ft a little simpler ; w'hereas in 
the reversiU system the copy made hum tiie 
reveriial origtn.il must .iTso l)e ** reversed " to 
irive another pusiLlvo print. WiLh careful 
modern processing, howwer. it is possible to 
iUiLhc y duplicate negative from a rftvp.rsal 
print and run off from thb new '' dupe 
ncgutlvc as many prints as are reqinred. 

One consideiubk' advantage W'hich \y^ 
claimed originally for the revet^l process 
was tlml of fineness of j(rain and perfection of 
quality, ft is an inherent factor in reversal 
mcUiocb that the grabi sliuuld be finer than 
in neg.-i^os. meihtxts. It is the larger groins 
which luc must affected by the light making 
the original exposure in the eaniera. and 
these grains are most vigorously developed 
in tlie hr^L de^ulujicr and are then eaten away 
in the reversing bath; therefore Uie groins 
W'ludi aru lefL, and w^hirh form the positive 
image, must of necessity be tJic :±malit.T one.^ 
in the emu]-sion. However, with modern 
emubions in the iicg.'|>us. process and greater 
care in the bbonitory’, this chiim for finer 
grain no loiigur nf sncb great importance, 

Pfoducing Speefo/ Eflects 
Tn the scriniis amateur, though, the 
ncs^'POS. system liokb the greater nttraction, 
rinre with an original negative und a little 
lngeiiuiL>' asf regarfls printing equipment he 
ran produce many of the trffctrts which are 
Sven in the ordinary cinema. Manv of these 
effects are denied tu the W'orker with reversal 
film, unless ihc eflecES are pliuLugtaphtd in 
Ihc camera. This method has many limita- 
ttons, as it is not possible to alter earily 
the position of fades, dis^lves and other 
troiisitioEi effects in tbt: cutting and editing 
if Ihpy do iKi[ fall iuto the general scheme 
or plan uf the finished film* 

Most <if the popular coluur systems also 
work on the ^c^'■ur!^ial process, S^otnft obtain 
ihibr control over the colour by ditecl means, 
while uthcra rply nptm the amount of silver 
deposit at one stage ur another in the film 
prorewing in control the loTmation of dye 
images, the silver deposit aftenvarfi?. being 
removed entirely. In one process it h 
sLuled that the amateur may be able to do 
his own colour prE>L'’eijaiiig, owing to the 
simplicity of the . system.— Sjf d*vj^y W. 

A.Ft.PS^ 


337 


CINEMATOGRAPHY, AMATEUR : (5) COLOUR 


CiNEMATOCRAPHY. AMATEUR: (5} COLOUR FILMS 

G. 0, Harrison, 

0fllfat6, lid. 

PhcitQfjMj>hif re(imdunlQfl In Mtural colour lus enj^cd the eRention oT research 
worker Iw miny yoir*. uid one of the most rrcent i^ranHi ill dev^lop’iTFfinL Is I'rf 
protKiif^n by £uli-a^ncfiird dncmieofrspFvy. In zhH irticEe the lubLect li fully dJiCLrJS«d 
frciPfl the point view or cb* anuEtur dne us&r. far the theory of the itibLecx and ibe 
procKsu employed, tec further under Colour Phatngnphy 


Standard Cine Colour f^hotography 
{3S-mm), Ad early processM cxhibilcd in 
the cijieiTia£ were b:ised on the two-COJew 
method {Sdd section on Culour Photography) 
bccuuKc it was re!ati\idy easy io produce 
TWO dillcrcndy cuhmred images, one oo 
e.irheT side of the film. The coloiiri^ prtjduced 
oil natural oiitiloor and sttidio subjects 
were soiiicw^hat tl»i np“ 

ppnranre being xi predomiuajice oi red and 
an alisL'iicc ul pure greens or blues, Siving the 
effect of viewmg fhe scene tlirougb amher- 
culoiircd glasses. Flesh tones wore repri> 
dheed ns if suti-Laimed. The addition of the 
third colour preseutod extreme dilTicultitL^, 
as it made it ueressaTy to pbco at least 
two of the three iiuages on one Ride of the 
film. Three-colour processes have now been 
iiiiueved, and ftlm made by meau^ of them 
can be seen in the cinemas. Processes 
employing both the additive and aub- 
(raclive ayatema liave been shown. liecky 
Sharp/' " The Trail oJ ihu Lune^me Pine/' 

G[udcn of Allaii " were the early pieEiuva 
made in thice'-eolour Tftrhnicolor (subtrac- 
tiveh and a series of Jicwa-rttr! filmit com- 
rntrndrig wStls the Coronation ot King George 
VI by the Dufaycolur procesta (ailditivc). 

Other types of ^rec-coiour pitK^aaaiis 
w-hidi are wortJiy of mention in the standard 
cine held arc the k-nlicuhLr type, and the 
iripip projection tyj^t employing a buani- 
aplitter camera prfKliiring three images 
simultaneously in juxtaptiaitiun on the cine 
him, and ns-combining these tlirec iniagcs 
projected t|ii'uiig1] tlircie anitahlc iilters by 
means of a special device fitted in place 
of the lens in the pmjcctor. 

TLc eduef merit of the three<oloLjr 
processes is in colour rcndeiing. Saturated 
reds, greens and blues cxin be recorded, and 
tbe pictures iuivc lust the fi’VTTaU reddish 
a[>pearance prevailiog in lIic earlier two- 
coJuur Hyj5tem5. ^ The two-colour ay^rem. 


however, ia popular, particuhirly fut 
cartoons, in wbieL it is possible to choose 
tile colours to suit tlie procesw without 
seriously ailLcting the artistic OflccUi sough I. 
^losf colottr cartoon fdiint am made in two- 
colour, with the Datable exception of thi; 
Walt Disney "" Silly Symphonies" and 
coliMired " Mickey Mouse " films, w^hich make 
use of die tliTcii-colonr rechnicolor jjrucesR. 

All colour proeeswa have certain limita- 
Lions in jsrnductioti. Tlie film mii^t nece»v- 
sarily be uppicdaldy slow'cr than bkck-aiid- 
wbitp, so iliai it Li dcce?u3ary to eniploy 
more ligliL in ihe studio, Exenpt whim 
prnduciiig special ufltictH, it i$ necessaiy lu 
uae one type of lighting oidy, £,g* daylight,, 
arc light ur iiieandej^ent (.baJFw'titl) light ; 
TWO types ol light caimoL lie mixed on one 
[except for special cdcctst). as is so 
common in bkeh-anfi-white work. Incan¬ 
descent I half wait) light, which ha^ become 
^ popular for black and-white cine work, 
is not very suLislactory for colom owing in 
iLr Jnw blue light contciii, and arc light is 
idmosl unJvenyilly advooitixl for studio 
lighting. 

Sufa-Standard Cine Cotonr Photo- 
graphy« One of the grcftlest difficulties 
ibat has stood iii the way ol successful ihree- 
colniLT standard Colour cinematograph)' has 
been the necebisiiy of p^roduumg a number of 
copies for circulatiun tn the cincjiias. V^ery 
beautiful results have been obtainable for 
y^-ars by means of mosaic pnjcesses, such as 
Dufaycolor and knriculir pfocuastw, hy 
reversing tbe camera expciaiw to produce a 
positive^ but it is only rcctiutly that it has 
been possible to pruduce satCsfaciury enpies. 
Sub-si.uiilard colour pliotography dearly 
docs not suficr from this litnitaLtion, because 
tlie amateur usually requires only one copVj 
though it system capable of good duplication 
Would be an advantage for fliib-standard 
dnbft, ediicadoHEd, and advertising purposes. 
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SUN Lie HT cot OU ft. |Lri jlhyterjnjih J Eirrimi 

aazln lunHihl eI^ b*t% rMifltl «buLn*d wkh thm 

lO thit h*4Vr llvidOirri Ira Avaldtd, if Ittri Ift Eb4 
Till ifliphrifm B^nlnx ih^ijEd bd b^w^Q ^ 
Jl L Wlwr* it h nflEnury X9 phaifrXTiph *Jiti |idi l^triUfld. 
tidvKVHr i^H iiciHfif fhjilrtS bd btft^^a^r! mn 

flff it#t kihLini 
^Thidm. Cmri^ trrf. 

made on what is temted "" noft-mlkminjibie 
or ” £iukty " baf^a. Tn general, the additive 
method has the ailvanta^ that good 
reprodiimnn ol coloiir is possible, 
the additive colours required by theory 
can he closely appiuxbuutL^l in practice and 
employed in raauufacturing the inesait;, 
ui used iii conjiinctioiii wifh thelenttcuJarfilm. 

^rht chief di^ds'iinLEi^^ lies in the fact that 
the white light from the projector is split 
into three sections—rwi, green Snd blue— 
by means of fthers^ each of which absorbs 
at least two-tbirds of the light, with the 
result that tlic screen bright ness is reduced 
to ono-third la llicur^' und usually to alKuit 
oiio^fiftli or less in priictice. At the same 
time, in iliis typo of process the mosaic 
]5attErn is visible on tiio screen, causing an 
apparciit ulighr loss in sbarpneas^ The 


Thero are, therefore, more pro- 
ces:^ availabk to the amateur 
than in the standard held. 
Representing the additive class 
arc the mosaic and lemticular 
processes, wfiilc Kodachromc 
may be tahen as a rjT^iral 
example of the subtractive daiia. 
Th^ 1ft:htiicoIor proc ^ 

suitable fur amateur wnrPc 

because of ibe of the 
ii^icdal camera necessary to 
obtabl tlie separation negatives, 
and the fact that Ihe process is 
dcHigned to produce Jorge 
numbers of prints at an 
cconomicai cost Jn tact, it can 
be likened To The printing 
biisiuesSj in wtiicli tbe cost of 
otiE ci^npy b ncariy as great as 

liundrad. 

Types of Process, It is not 
possible to say which is the more 
satisfaetory* the additive nr sub¬ 
tractive type of process. The 
amateur shnuld experiment vdth 
all available processes anti ctiooiiic 
tJiat which appeals to him most. 
AU sub-standard colour films are 
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subtractive method is not at present able to 
yield such faithful reproduction of colour 
because of the difficulty of producing colours 
in the images approaching those dictated by 
theoretical considerations. This method, 
however, makes full use of the light available 
in the projector, is capable of very high 
definition and shows no pattern on the screen. 

Speed. All colour films, both additive and 
subtractive, must necessarily be slower and 
require more exposure thEin the fastest black 
and white films available. This is because all 
colour films rely on normal black and white 
emulsions for their speed and all suffer a 
reduction in the amount of light reaching the 
emulsion by the filtering system employed in 
dividing the incident light from the subject 
into three parts. Their speed is therefore less 
than one-third that of the equivalent mono¬ 
chrome emulsion which can make use of all 
the light incident. 

Range of Exposure Permissible. All 
amateur colour films are developed by the 
direct chemical reversal process, instead of 
first making a negative and finally a print, 
as is possible in monochrome work, both on 
account of the difficulty and the cost of 
making prints from colour films. The re¬ 
versal process is also popular in monochrome 
sub-standard cinematography, though both 
types of process are available. The additive 
processes in general can, if desired, be 
processed by the amateur. Reversal process¬ 
ing is not a difficult operation to perform, 
but owing to the awkward length of film 
to be handled the amateur is not advised 
to process his o\^ti colour films without 
adequate equipment. He cannot process 
films of the Kodachrome type. 

In monochrome reversal processes it is 
possible to give a range of exposures on 
a given subject varying by a factor of as 
much as i6 to i, e.g, /4 to /i6, and in the 
processing compensation can be introduced 
to produce almost identical results whatever 
exposure is given between these limits. 
The control is analogous to the variation 
in printing exposure that would have 
been made had the original exposure 
been developed to a negative and a print 
made from it. Colour films do not 
possess this latitude in exposure, and it is 
necessary to estimate the correct exposure 
much more accurately if satisfactory results 


are to be obtained. A variation in exposure 
over a range of 2 to i, e.g. /4 to fsA is 
permissible, and a range of 4 to i, s.g. fy to 
/S, may be just tolerable, but accurate 
exposure well repays the trouble taken. 

The characteristic effect of under-exposure 
in colour films is that the whole picture is 
very dark (particularly in additive processes), 
there is an absence of shadow detail, and the 
paler shades are inclined to become too 
highly coloured, e.g. flesh colour may appear 
reddish or deep brown according to its 
original tendency. Over-exposure is char* 
acterized by a very light picture with an 
absence of detail in the high-lights; all colour 
in brightly illuminated pale shades may 
disappear and more saturated colours will 
tend to become paler. The range of tones 
that can be reproduced correctly by colour 
processes is in general smaller than in 
monochrome work, and it is therefore 
inadvisable to attempt very contrasty or 
high key subjects until the possibilities of the 
particular process used have been explored, 
and, as in monochrome cinematography, the 
greater the subject range the more accurate 
must be the exposure if the best possible 
result is to be obtained. 

Exposure Factors for Colour. It is 
almost essential to use an exposure meter or 
calculator for colour work because of the 
importance of acciuate exposure, and prob¬ 
ably the most suitable type is the photo¬ 
electric exposure meter; any reputable 
make will be found satisfactory. In produc- 
ing a good monochrome negative it is 
customary to expose for the shadows and 
let the high-lights take care of themselves,*' 
because modem negative materials are 
capable of reproducing any range of tones 
normally met with in practice, and if the 
shadows are given just sufficient exposure 
to render detail adequately, the minimum 
but sufficient exposure will have been given. 

A long range contrasty subject 
white cottage with adjacent heavy shadows 
^der tre^) will, if this rule is obeyed, have 
Its high-lights reproduced as high densities 
^d a relatively long printing exposure mil 
be required; conversely, if the high-lights ol 
a flat low key subject (^.g. distant lajidscape) 
have the same brightness as those in the 
cottage scene, the shadows being less heavy, 
less exposure wiO be required, and the 
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high-lights will be reproduced by a relatively 
low density and the negative will require only 
a short printing exposure. This difference in 
type of subject is often taken into account 
in exposure meters, less exposure being given 
to “ landscapes ” than to subjects with 
" hea\'y foreground." 

In reversal colour processes there is, of 
course, no adequate adjustment which is 
equivalent to the printing exposure above, 
so that the shadows would alw^ays be repro¬ 
duced by the same densities whether heavy 
or light in the original scene, and w^e can 
therefore no longer afford to “ expose for the 
shadows and let the high-lights take care of 
themselves." If w^e did so w^e should find, 
in the case of the landscape, that the shadows 
w^ere too dark and the highlights and sky 
very little lighter, the whole picture looking 
very heavy. In the case of the cottage we 
might get an excellent picture of the objects 
in the shadows under the trees, but the 
cottage would be dead white with no texture 
and the window frames might even have 
vanished because the latitude of the colour 
film might be insufficient to record them. 

In colour films the high-lights are the most 
important part and it is necessary to reverse 
the ordinary rule and " expose for the high¬ 
lights and let the shadows take care of them¬ 
selves." If the brightness of the high-lights 
in the cottage and the landscape scenes are 
equal they should receive equal exposures, 
the range of tones of the landscape will be 
satisfactorily reproduced, and even if the 
range of the cottage scene is too great for the 
material, no increase in exposure will yield a 
better result. At %vorst the shadows will 
be deep black with no detail, and if they do 
not predominate the rendering will be 
satisfactory. No allow^ance should foe made on 
any exposure meter for the type of subject. 

Meters- The photo-electric meter is 
most suited to colour because it is influenced 
more by brightness of high-lights than 
shadow^s in the subject towards which it is 
directed, and the exposure indicated w'ill 
therefore be related to the brightness of the 
high-light. The use of the meter for esti¬ 
mating the exposure for the high-lights has 
been carried a stage further in at least one 
make of photo-electric meter Exposure 
Meter, Smethurst High Light), I t is assumed 
that every subject contains or might contain 



A DlFl^lCULT SUBJECT. The preponderance of shadow 
in the toregfoufid and extreme brig he ness of hi{h*|J^hti on the 
cottage, seen in this picture, would present a problem in making 
a shot in cine colour. Here the principle li to ” expose for the 
hjgh-lighi4 and lec the shadows take care of themselves 

fhoto. ilfbrdf Ltd. i Selochrame film 

a pure white reflecting body, and that this 
should be reproduced as clear white on the 
screen. In order to estimate the exposure 
required to reproduce this clear wffiife 
correctly, it is only necessary to direct the 
meter towards a piece of white paper situated 
in the position of the subject and multiply 
the exposure obtained by a constant factor 
found by experiment. In the case of the 
meter mentioned, a piece of diffusing material 
is substituted for the window of the meter and 
is directed towards the light illuminating the 
subject. The exposure indicated is then 
correct, because the muitiplication factor is 
incorporated in the calibration of the meter. 

Both this type of meter and the more usual 
type directed towards the subject are suitable 
for reversal colour cinematography. Visual 
extinction meters should be used with great 
care, because they rely to a great extent on 
the sensitivity of the eye to light at the time 
of use. For example, wffien working in 
brilliant sunlight the eye w^ill be accom¬ 
modated to a strong light and relatively 
insensitive, and unless sufficient time is 
allowed for the eye to accommodate itself 
to the dim illumination in the interior of the 
meter, the exposure indicated will be too 
great. Actinometers relying on the time of 
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darkening oi a piece of sensitive paper are 
not very suitable for reversal colour work 
because the paper is sensitive to the blue 
and violet content of the light, whereas the 
most important constituents of the light 
from the colour exposure point of view are 
the red and green. Quite good results can 
be obtained by the use of ordinary exposure 
tables which yield the exT>osure by allocating 
the factors which govern exposure certain 
values according to weather conditions, etc., 
and arriving at the result by calculation or 
by operating a simple calculator of the disk 
or slide-rule type. Care must be taken in 
assessing the value to be given to the lighting 
conditions prevailing. All subjects should 
be regarded as " normal ” subjects, no 
allowance being made for " beach scenes," 
“ heavy foreground," etc., but the exposure 
obtained should be halved when photo¬ 
graphing on the beach or if the principal 
part of the subject is white or very pale 
colour (such as a figure in a pale-coloured 
dress), otherwise the delicate colour and tones 
may be lost through slight over-exposure. 
Very dark subjects, such as a black dog, 
should be given twice the exposure indicated 
by the calculator. 

Uses of Filters for Different Light 

Sources. Colour films are manufactured 
so that it is not necessary to use any kind of 
filter in daylight. If it is desired to use the 
material in any other kind of hght a special 
filter must be placed over the camera lens 
to convert the light to the colour of daylight 
before it reaches the film. Daylight is 
chosen arbitrarily as standard because most 
sub-standard film is exposed in daylight ; 
some types of film are obtainable specially 
" balanced" to be used in incandescent 
half-watt light without any compensating 
filter. 

Incandescent hail-watt light contains 
very much more red and much more green 
light relative to blue than does daylight, and 
if a film intended for daylight use with no 
filter is used in half-watt light, it wall be 
necessary to cover the camera lens with a 
blue filter to absorb the excess of red and 
green light. If this is not done the result 
will be intolerably orange in overall colour, 
blues being almost absent or tending to 
become green. The blue filter used must be 
accurately calculated and should be obtained 


from the manufacturers of the particular 
process concerned. Colour films are in 
general slow in incandescent half-watt light. 

If a certain colour film requires, for example, 
five times the exposure necessary for a 
certain panchromatic monochrome film in 
daylight, it will require more than five times 
the exposure required by the same panchro¬ 
matic film in incandescent light when the 
appropriate filter is used on the lens when 
exjx>sing the colour film ; in dayUght both 
films could make use of aU the light, but in 
incandescent light the colour film receives less 
red and green light (removed by the filter) 
than the panchromatic film which still 
makes use of all the Ught available. 

The same applies if the colour film is 
specially made for use in incandescent light 
without filter, because in this case the red 
and green sensitivities of the film have been 
curtailed in manufacture and the effect is 
almost the same as would be obtained by 
the use of the filter. 

Variation in the Colour ” of Day¬ 
light. If we describe as white" the 
colour of a piece of white paper illuminated 
in the open on a summer's day with the 
sun in a clear blue sky, the light from the 
sun alone may be described as yellow. If 
the blue sky is covered with light clouds 
and the sun still shining, some of the blue 
light is removed and the light will again be 
yellow. If the sun then becomes obscured 
by cloud some yellow light is removed, and 
the colour becomes more nearly white again. 
It is dear, therefore, that to obtain identical 
ov'erall colour balance under all conditions 
of dayhght, it would strictly be necessary to 
use different filters in the same way as a 
special filter is necessary^ in artificial light. 

The variations in colour of daylight 
are, however, relatively small, and up to a 
point it is desirable to record the differences 
in colour. The existence of this variation 
should be remembered before condemning a 
colour process because two pictures of the 
same subject are not alike when taken under 
different daylight conditions. If, for example, 
a portrait is taken in the shade of a house 
on a brilliant day when the atmosphere is 
very dear and the sky deep blue, the shadow 
is illuminated by the light from the sky alone 
and lacks the yellow light from the sun; 
such a portrait will necessarily have a bluish 
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tinge w-hich iimv U- nnpieoKini. A paJe ple.isitig eflect with the use of blight colonic 
jelliw filter nl the palest hsKc cutting ” in mmtpntion to ttlLmct tlie .ittention to the 
lypc may be used to correct this, but a trial principul jKirt of the picture, 
should he made with the particular filter H is more dilTicuh to obiaiji good lighting 
aJid colour film belorre relying on its snceessJul foi colmir t han for monochmme became of 
i«e hor the soune reason on such daj>s all the limited latitude oE colour films. The best 
shadows ocdumiiK in a picture may have a outdoor lighting is prob.ibly lowid when ihe 
^ I He tendency that m e.vtteine mnditintis sun is partLalty obscured bv very light cloud 
iiiay heobjectiouablc. Tlitwe shadows really tnit smlidcutly bright to cast a distinct 
arc blmi. Inn (be colour film may tend to shafhvw Brilliant sunshine tn a vivid blue 
cN'appjjiatc ilicir hliicness. sky is too hard and casts heavy shadow's 

Reflections from Coloured Objects, which teud to be bluish, DilTuscd light from 
in the same way that liglit iclIectiHi from the a completely overctisi sky is finite suitable 
blue sky^ may tt’ml to make objects in shadow for poitnui work but lacks raritrast and 
iipjicar blue, any brightly Tlitimmated large modelling. The poHifion of ihc sun sliouErl 
ar«i of colour may impress its colour on an be diosen very carefully arrnrflin** to the 
adjacent scene. For example, a bliiis sea effect that is re<iniped. A Hat front lighting 
may turn the jp^ey u man-o-war into u is always uiuntctcsthig, Iwt ii the liglitinir is 
iJJne grey and brown sand may im|xirt a vejy harrl ir is advissbic to keep’ihe sun 
w drmth to Lhe i:i-uthi=!H :^Tif| facc^ of u giuiip the esunern and within jo tfeg. of the 

^itii^^ on ii. It 15 Ufjl ufiirn, linwev^r. thut Jinn the Cimiiiru anil ih? siiter, 

serious Iroiihle is eticcmatercil from such Diffused Sunlight, For diffiised sunlight 
rvUcctions out-uf-dunre. hnf in dndo&r photo- alinosi any lighting may be used, even 
gtaphy by arttficiul light, if the rv.iDs of the pljutoginphing into tlie iiim ra lens Inwtl 
loom ^ tvTu lightly coloured thev will have should be u.sed). and Verv' pleasing eftwts can 
a rnarked mfluciicc on the colour balance be obtained when the ojxirator hus l«init the 
iinJess the l^hts are all ciidosed in rcEleciors liiiiilaliona of the tiuilcrial lie is using. In 
walL“ pOHsibIt! reaches the gencrul. light as you wuuld for monochrome. 

' do not III tempt very contrustv light inas 

Choice of Subjects and kigbtlng unless you are prujKired to expeiinK'nt and 
condftions. t,ood subjects for colmir !» disuppomred sevend tirnca Ixhfore produc- 
films are easier tn find than for moiuwhrome mg the effect you reipiire. 
because cnlour very often turns an ordinary Use a projector ciuploying .1 lamp ol not 
H-trni* into an artistic picture. As a general less ihari 2^0 units. For additive sy-stems 
niJc pinnres m winch tfie principal objects where the light reaching the screen is ctm- 
nrciipy a l.irge section of the screen are more sitktaLlv reduced by the mosaic a strong 
satisfactoi y than a picture composed of a lot light is needed, and lor bolli tviaa of pri>Cf« 

nl httlr hits of colour put together. l.c, Clo«- aa “ white " a light xs jwssibie is di^sirable ; 

•fl>^ are more satMuclory than dfst.int this a!s<» is achieved bv a high wattage lornji 
Undi)c,ii»cii. tlKiugh the latter can be very running wdl up to or even ^glidy idiow its 
Mne indeed il tliey contain large areas of mted vnliage, white screen si louiJ he 

more tir less unifonn colour such as rhe sea used, any screen tending to be yellow with 

:uid an ix|*inse of sandy seashore. age should be avoided Bead Greens are 

If you want lu photograph flowers, useniost ejicdlent. especiallv for additive processes, 
cii the film m real dosc-uyv after pirhaps a because of their brighlneas. and alnmmmm 
sliori distant shot to give an idea of the size screens .ite good, tspcaally if they tend to 
« the bed. Poftraitsi look well when nearly bv slightly hltiUh in culoiir. because they 
itlltng the screen unless, of course, the clorbes tend to make the projection light “ whirer “ 
ait an njj|H»rtanr pan of the pictuic. Do not Thu projection Ium should be kept siicdatlv 
roltccT all tliv bright colours you can find clean, since .i tiitk dust (which noon nocumu 
M heu taking colour films, tlicy look much tnies on the back of the lens due to the move- 
tiinre vivid when projected on the scicun and muni of rhe film behind it) causes a flutiemng 
^urmiinded by black. I.ight pastel colours of the iiictnre and .1 diaaiiiration of tbu 
uPenii rogcliter much bcirer to fwm a colours due in ^tier ol wliite light. 
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CLEARING BATH, A solution into 
which a negative or positive is placed to 
clear it of developer stains. The most 
common are composed of : (i) alum (2 ozs.). 
citric acid {J oz.), water (20 ozs*} : or (2) 
chrome alum (i oz.), citric acid (i oz.). 
water {20 02s.)- The citric acid may be 
replaced by half the quantity of hydrochloric 
acid in either of the first two formulae. No 
stam-dearing bath xs infallible, owing to the 
great variety and degrees of strength of stains, 
and they often work slowly, but the char¬ 
acteristic yellow stain ot pyrogallol developer 
will be much reduced. 

CLIPS. Clips are a necessary adjunct for 
the photographer who does his own process¬ 
ing, and are mainly used for hanging up 
roll-film to dry after development. Two are 
needed for each spool of film, one to bang it 


up by and the second to weight the other 
end so as to prevent the film curling up or 
being blown into contact with another roll. ' 
When purchasing dips it is advisable to 
buv them in stainless steel : dips that rust 
always prove a nuisance 
and may min a spool of 
film, A good type o 1 film 
clipistheEnsign *‘Spikit.*' 
In this, two prongs pierce 
the film, which is held 
away from the clip by a 
conical prong in a recessed 
Ensign "Spikic'^ csip hole. The cnds of the film 
are thus completely ex¬ 
posed on both sides, and dry as quickly as 
other portions of the film. 

Clips are also used in cine work tor holding 
the film tight on the reel when not in use. 



CLOSE-UPS: (1) WITH A STILL CAMERA 

David Chartes, F.R.P.S. 

Author of ' Commerdai Photograph/ * and * Brighter Photography ' 

It is not generally understood that in taking photographs under conditions In which 
the camera and subject are at dose range there are a number of factors which must be 
given careful consideration. What these are and the measures required to obtain 
satisfactory results are here clearly explained 

See aJsa Depth of focus ; Mognification : Perspective: Tab!e*Top Photography 


I T would not appear, at first sight, chat the 
making of a photograph from a point 
very close to the subject involved any 
special treatment or consideration. Yet the 
contrary is the case. There is, of course, a 
dramatic quality in a small subject photo¬ 
graphed at dose quarters, as compared 
with an enlarged image of the same subject 
photographed from a greater distance. It 
IS not only the greatly reduced grain which 
produces this result, but also that the 
combmed effects of steeper perspective and 
reduced depth of definition make details 
appear to stand out more realistically. Then 
there are many subjects which, on account 
of their smaJJ size, practically compel a very 
close approach ot the camera. Their images, 
otherwise, would be too minute to be useful, 
unless a telephoto lens oi more than usual 
magnification were employed. 

Increasing Exposure. It is m the two 
factors named above, persp>ective and 
** depth,'" that the advantages as well as 
the dangers ot dose-up work mainly Lie, 
There is m addition the tact or ot necessity 


for increased exposure which also some 
times complicates the problem. It is not 
often the case that the subject itself requires 
more exposure simply because it is being 
photographed dose to. But when a subject 
of dark character is photographed close-up 
in poor light, undoubtedly the estimated 
exposure should be considerably increased. 

For instance, a piece of ancient oak carving 
m the comer of an lil-lit hall may require, 
a t the same lens aperture, from four to eight 
times the exposure given to the interior as 
a whole. But quite apart from that fact, 
there are two other considerations in close* 
up work which necessarily increase the 
exposure required. One ot these is the fact 
that the camera itself, and the operator, 
may shade off much of the available light 
from the subject. The other lies in the 
increased extension of the camera. For 
instance, if a smaU object is being photo¬ 
graphed to half Its actual size the camera 
extension will be r| times its normal length ; 
if the object is photographed to actual size 
the camera extension will be double its 
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usual length; namely, twice the 
focal length of the lens. The 
implication of this is that with, 
say, a six-inch lens in use, in 
the first instance it will be tised 
nine inches from the film : in 
other words, as a nine-inch 
lens. In the second instance 
it will be used as a twelve- 
inch lens. The net result is 
that the aperture /6 auto¬ 
matically becomes fg in the 
first case and/12 in the second; 
exposure must be given accor¬ 
ding to those values; namely, 
twice as much or four times as 
much respectively. On outdoor 
subjects in a good light, and 
where the close-upness ” is 
not extreme, these matters do 
not loom importantly. But on 
technical work with small 
apertures where exposures run 
into minutes, the multiplication 
of exposure times can reach 
terrifying dimensions. A use¬ 
ful plan in the latter case is 
to employ fairly powerful 




Plioto. WmifreiS Wifliams; Roihifl^x corners, f J J, J /IS sec. 


FINE DETAIL. Exampfes of 
che cEose^up, Note how derail 
appear? to srai^d out due co 
the reduced depth of defink ion 
Photo (obpveL P. A. Partington: 
Contf;sso Ncttet cpme rc, Kodak 
Ponatomic piate^ f4.S, i sec. 

artificial light very 
close to the subject. 
Loss of Depth. To 
those who are familiar 
with the considerable 
depth of definition 
given by the average 
hand-camera lens it 
often comes as a sur¬ 
prise to discover the 
extent to which this 
quality of depth 
rapidly disappears as 
one approaches closer 
to a subject- The 
advantage lies in being 
able to get a sharp 
subject to stand out 
from a diffused back¬ 
ground, or even the 
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principal details from subordinate 
ones. The disadvantage lies in the 
considerable stopping down of the 
lens which is necessary %vhen depth 
of dehnition is desired. To take a 
by no rnetins extreme example, if 
a flower or other small subject is 
photographed to about its actual 
size with a three- or four-inch lens, 
keen definition of detail will be 
confined to a depth of much less 
than one inch of the subject, even 
at the smallest aperture to which 
the diaphragm can be closed. 

Perspective Distortion. The 
question of the perspective obtained 
at close quarters is of the greatest 
importance, whether the subject 
be a portrait or a packet of tea. 

The difference is that in a rect¬ 
angular object the falsity of 
perspective when conditions are 
vwong is at once obvious and 
absurd, but tn the case of a portrait 
photograph the dissatisfaction is 
usually felt rather than analysed. 

Wliat happens is that the nearest 
feature (usually the nose in a 
portrait) is too great in size, and 
the other features are made to 
slope away too abruptly* In order 
to prevent this very common fault the only 
possible procedure is to use a long-focus lens 
upon a camera of correspondingly greater 
extension capacity. The virtue of this lies 
in the ability thereby to obtain an image of 
the desired size while approacJiing not so 
close to the subject as to produce objection¬ 
able distortion. 

CLOSE-UPS: 

(2) IN CINE WORK 

The close-up shot is essential in cinemito- 
graph/, for without it a scene or action 
becomes devoid of vitality. Here Mr. G. S, 
Malthouse explains the special features of the 
close shot and how it should be utilised in 
amateur cine work 

The invention, or, more properly, the 
discovery, of the great virtue of the close-up 
and parallel action (see under the heading 
Cinematography, Amateur : Advanced 

Methods) by D. W. Griffith was, and 
still remains, one of the greatest contribn- 
tions to the art of the cinema. In the early 


days of the film whole sequences were shot 
from one position, so that the effect was 
that of a photographed stage play. The 
cine camera should be regarded not only 
, as a recording instrument but also as a 
participator and interpreter of the scenes 
and events it records. It should there- 
fore get as close to the subject as possible, 
peering into and recording every material 
aspect of it. 

Most beginners tend to film almost en¬ 
tirely m medium and long shot; the 
audience k never allowed to "come to 
grips ” mth the subject, but see it only 
from a distance. The salient features of a 
scene or action should be shown in medium 
close-iip or close-up; e.g. in a sequence 
showing an angler landing a catch, the 
essential feature—the fish—should be shown 
large on the screen, tacial expressions 
should be shovm in bold close shot (the 
supreme contentment of a child licking an 
ice, or mother s annoyance at having dropped 
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a stitch) if only for the fact that those 
expressions would not register adequately 
from a distance. 

When taking close-ups of people a longer 
focal length than the norma! i-inch is an 
advantage, since it enables the cameraman 
to stand farther away from the subject, 
who is thus less likely to be self-conscious. 
Another virtue of the longer focal length 
lens is that it has less depth of focus, so that 
the background is fuzzy and throws the 
subject into relief. Backgrounds should 
be neutral in character. In the case of 
close-ups of people and animals it is fre¬ 
quently an advantage to him from a low 
viewpoint so that the only background is 
the sky. 

In addition to its value as a “seasoning"* 
to a film, the close-up is an economy, since 
it is often possible to show m one bold, 
revealing shot what could not be conveyed 
with as much clarity and forcefulness by 
a considerable number of shots; c.g* A 
man impatiently awaits a visitor. He 
smokes a cigarette. Close shot of ash tray 
with one stub in it. Dissolve to ash tray 
containing a large number of cigarette ends, 


thus indicating with the minimum number 
of shots the passage of time. {See Dissolve and 
Continuity.) 

The footage of the close shot needs to be 
shorter than that of the long ^nd medium 
shots, for since interest is concentrated ex¬ 
clusively on one particular object an audience 
needs less time to assimilate it. Where a 
process is shown {e.g. needlework, painting, 
pottery, etc.) the close shot must be held 
on for a sufficient length of time to enable 
the audience to see clearly just how the 
various operations are performed. But where 
the close shot is used for atmosphere ” 
it should be kept very short; e.g. a close 
shot of a glassful of wine in a sequence 
sho%ving Christmas festivities should be 
little more than a flash on the screen, for the 
audience is not interested in the glass qua 
glass, but only in the jollifications it typifies. 
It should, therefore, be held on just long 
enough for them to recognize it clearly, 
but not long enough for them to analyse it. 

The proportion of close shots to medium 
and long shots in a film should rarely be less 
than one-fifth, and can almost always be 
more.—GoieDO.v S. Malthouse. 


CLOUD PHOTOGRAPHY: METHODS AND MATERIALS 

Bernard Afpen\ jr. 

The art of cloud photography h well worth close study, for its intrinsic interest and on 
account of the importance of doud effects tn rnany pictures. An understanding of light 
filters, the colour sensitiveness of various frims, and methods of printing, as described here, 
will enable the photographer to ac«|uire the requisite skill 
See of so Combination Printing 


C LOUD shapes and the subtle tones 
that go to make a sky have always 
appealed to photographers, not only 
because sky negatives are useful for printing 
into cloudless subjects, but for the beauty 
of the sky itself and the ever-changing shapes 
that help to complete a picture and add 
a sense of distance and general atmosphere. 

Unfortunately, the camera and the human 
eye do not always see a sky in the same way, 
although improvements in sensitive material 
and the judicious use of light filters have 
brought the subject within the scope of every 
photographer. 

Light Filters^ The soH:aIled colour¬ 
blind plate or film is chiefiy sensitive to blue 


and ultra-\dolet, and would render the blue 
of a sky as white. Orthochroraatic films, 
sensitive to green and yellow, and panchro¬ 
matic films, which are sensitive to every 
colour of the visible spectrum, are stOl, 
though in a lesser degree, very sensitive to 
blue and violet. With a colour-sensitive 
emulsion and correct exposure there should 
be no difficulty in obtaining good cloud 
renderings in a straightfoiw^ard manner ; but 
we usually want to increase the contrast of 
the cloud shapes and still retain as little 
contrast between the sky portion as a whole 
and the landscape, for tvhich purpose a 
light filter is essential. A very pale yellow 
filter which will barely double the exposure 


347 




CLOUD PHOTOGRAPHY 



ORAMATIC SUNSJT SKY* The brl|)ic edges of the dark clouds are markedly' contraited sod che sharpness of the outlines 
gives [he clouds a solid appearance which may Ee compared with the more billowy effects ip the photographs in pages 349 and 

3SO- The whole has a 5nely dramatic sualltv * 


Courtesy of Lsitz*Wirks. Wctzhr ; Lcica camera 


is quite sufficient to cut out all the ultra¬ 
violet and considerably deepen the bine 
tone of a sky, thus ensuring a good sky 
rendering on general landscape negatives. 

\\ffiere sky negatives are required for special 
purposes, or for printing into other negatives, 
it is an advantage to increase the contrast 
considerably. This can be done by using a 
deeper filter or one that is more drastic in 
its colour absorption, employing a slower 
and more contrasty film, the greatest con¬ 
trast being obtained with an infra-red plate 
and special filter. 

For clearness, the tollowing alternatives 
have been arranged in their order of contrast: 


Fast orthochroma tic or 
panchromatic film, with^ 
out filter. 

The same film but with 
pale yellow filter. 

slow film of a similar 
type. 

Fast film of the same type 
used with deep yellow, 
or green filter. 


for SkK Sofyects Oiily 
Fast ortho, or pan. film, 
with red filter. 

Very slow pan. film, with 
filter. 

Infra-red film and filter, 


Weak cloud eflects. 


Stronger cloud render¬ 
ing. 

.\bout the same cloud 
contrast. but often 
great contrast between 
sky and landscape. 

Much stronger clouds. 
%vitb not too great a 
contrast between sky 
and landscape. 


Increa.sed contrast, blue 
sky nearly black. 

Still more contrast 

Greatest contrast of all. 
Blue sky absolutely 
black. 


VVhen photographing clouds, with or 
without a filter, a good Jens hood should be 
used. 

Great cure should be tukeu tiever to point 
the camera at the sun. With a focal-plane 
bltnd^ and the tens foczissing a reduced image 
of the sun ttself on the shutter, it is quite 
possible to burn a hole m the bitud, and even 
set ike film on fire. 

This is apart from the undesirability of 
direct sunshine on the lens. On the other 
band, where the sun is behind a dense 
cloud, against the fight pictures of cloud- 
land. and brilliant outlines to the clouds, 
probably combined with shafts of light, never 
fail to provide good subject matter. Many 
skies are particularly attractive for their 
colouring, and it is as well to remember this 
when selecting subject matter that will be 
rendered m black and white. Skies full of 
detail and small separate cloud shapes often 
attract the eye, but when photographed 
present a lack of general outline and com¬ 
position which is disappointing. Bold skies, 
with a main shape arranged in such a position 
that they may be useful for printing into 
other pictures, usually prove the most satis¬ 
factory, and if their ultimate object is to be 
overprinted on other photographs there are 
a few points that must be considered. 

The collection of cloud negatives should 
not only contain such general types as bold 
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^ACKEHEL SKV-^YCULQW FILTin. c4rf^cuiipuilui cteudi, tmkmn wUti |]i» u^I^uau «! i d*i^ 

tKilaw filler. Tif* f\tl.*T brirtfl ^i>E th* sErAnf <0nEt^lE MEw4i:P ih* d^dl lit by flii HttlMiJ iuh xnd INh ybitura EcndiEipy 

^Jyvte. -BeurTTBri/ AJfrEiril ; I ■> l-DI ekh ri>£- mirf. ^axl fwi. fifn 



HlOH CL.PNFAA-HEO' FILTER, tbt mt af ia IflJnrrml Elitar Ihb iky iutnir l&vfr Wtil«y C^pn^Qp. Sumr) li fivcin 
imt diaLh Jnd ihr Lhiv4i CO Tkll ft vut tpkcc. i^winx wkiH uiiui rtu uRii^ctJnlty d^rL 4ky. WhhJt It ^ itri£ilr m unrumrfrl 

(ddDur ryndirlnp In nwFiH^lir’pm*. it If tbp r^QfE ftlftnlvf wiy cif Obtiltilpii ftjJly iLrOPg dflUd tynirun 

Fhata, Amntat^ AJjfif'l. Jr. 

HO 










™ ^ ® point and moment of exposure, ^e Impressive piccor^ s«n above w« ofatalnrd bj 

cfiangm^ form of thedoud mass untiJ. with the sun obscured, itl the beauty of the clouds In l/ght and 
shadow appeared. In the photograph shown below the view extendi to tbtrty milos and this and the remarkable rendering of the 
cloud layers are due to the use of infra-red materid and a special filter 
Photos (top) Topicd (bottomJ 0, VV. Bradford; fll* 3 sec. 
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WIND-BLOWN £VENING SKT. A deep yellow fiJwr h^s been uied to emphasize che sciM bright heights of cloud In 
contmi CO the sombre earth and dark cloud Jjningx^ An excelfeiic example of the legldmace uie of a deep» over-^rrected filter 

Photo, Bernard Aifiari ; med» fost json. ftim, I /lO sec., f4^ 
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white cumulus, wind-blown clouds, mackerel 
sky (cirro-cumulus), sunsets, etc,, but should 
have examples of each lit from different 
positions, moving in various directions, and 
negatives of various contrasts. 

It is possible to collect a large number of 
cloud negatives which never seem to fit in 
with any subject lacking a sky, and once 
such a subject is ready the skies must be 
examined not only for general suitability, 
but care must be taken to see that the sky 
is lit from the same direction as the land¬ 
scape and that the clouds appear to be 
travelling w'ith the wind as depicted in the 
companion negative. 

Also, though we may all try to produce 
ideal negatives of a standard density, it is 
impossible to avoid var^^ing contrasts, and 
care will have to be taken to select a sky 
that will print satisfactorily on the same 
grade of bromide paper that is selected for 
the other part of the subject. 

For these reasons it is obvious that a large 
selection of sky negatives will be required 
if the best possible results are to be 
obtained. 

In the early days of pictorial photo¬ 
graphy it was considered a fake to 
insert a separate sky. In modem 
photography, to use a separate sky 
might be viewed with disapproval 
il it were kno\vn; but in the 
interest of pictorial expression there 
can be no real objection, and the 
whole success of the result must de¬ 
pend on whether it can be detected. 

If it is correct, from the point of view 
of nature and lighting, a printed-in 
sky not only improves a subject but 
may be the chief attraction, and 
the verdict must depend on the 
taste and skill of the photo* 
grapher. 

Methods of Double Printing, 

Double printing with an enlarger 
is a very simple matter. Having 
selected the skyless subject and a 
suitable cloud negative, the former 
is focussed on to a plain piece of 
paper placed on the enlarging easel, 
and a pencil outline is roughed 
round the main portions of the 
subject. 

The sky negative is now placed 


in the enlarger and arranged, reduced or 
enlarged to fit in aptly with the first subject, 
as showm by the pencil outline. 

A test exposure is now made to ascertain 
the correct exposure, and, the bromide paper 
being placed in position, the exposure is 
given, whilst that part of the subject which 
is to be printed from the second negative is 
shaded during the first printing. Putting 
back the plain paper in the same position, 
the other negative is re-focussed within the 
outline pencil and the original piece of 
bromide paper is substituted, holding back 
the sky portion, whilst the main subject is 
printed. 

An alternative method is to print the 
landscape portion and develop sufficiently 
to show a faint subject, after which the 
bromide paper is rinsed, the surplus moisture 
being dried off with a soft rag and replaced 
on the printing easel. Covering the enlarger 
lens with a deep yeUow fi.lter, the sky is now 
arranged directly on to the bromide paper, 
after which the filter is removed and the 



MAST SlLHOUETTi.— By the mssv the It^ht 

ih« distant daudf are t^'vea an appearance of considerable depth. Good 
iky photography, ai here dein a merited, should reveal doudi ai masses 
in space by means of colour concraiu in the iky iQ«lf 
Kodak Snobshoi. 1 /50 sec,, f 11 
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Wi'r*h'th^ <1*11™ cloudbanlu tn this phniojnph contras' 

th- f! I ‘*®®P .*^^**^»* 'n cHe foregroufid and the silhouetced landsMoe' 
t e whole providms a dramacic effect and suKse^tfon of trane|L(i:t cwiti^hc 
Photo. Press Torres 


second exposure given in the usual manner, 
when the bromide paper is developed and 
fixed. 

Where a number of duplicate prints may 
be required at a later date and the sky must 
not be detected, it is a good plan to finish 
off the first print and dry this in the usual 
way. after w'hich it can be kept for dark¬ 
room use and be used on the enlarging easel 
as a guide for determining the exact size 
and placing of the two subjects. The rela¬ 
tive tone value between sky and landscape 
must be considered. It is always safer to 
combine a light sky with a dark foreground, 
although really heavy skies are the most 
striking. Again, great care must be taken 
not to combine a very brilliant contrasty 
sky with a dull, even if heavy, landscape. 
Sometimes a pleasing effect can be produced, 
but it is not convincing, usually on account 
of one of these reasons. There are subjects 
the whole character of which can be changed 
by the particular sky that is employed, whilst 
others seem to need a particular type of 


sky and look wrong with any 
other. 

A sky can give the impression 
of sunshine even if it is not sunlit, 
and this will obviously look \vrong 
on a dull foreground, whilst a duil 
sky abov’e a sunlit landscape may 
look even worse. It sometimes 
helps the general effect to print 
the sky portion slightly out of 
focus, or to diffuse it in the en¬ 
larger, which in the case of a 
sharp, bold foreground motive 
carries a conviction of correct¬ 
ness, apart from the fact that it 
may help to make the principle 
part of the subject predominate. 

Sky photography and its appli¬ 
cation to landscape work must 
remain a matter of personal taste, 
and the success depends on the 
skill of the photographer. 

COLLODION. Solution of 
p>To.xyline {i.e. cotton treated 
with nitric acid) in a mixture of 
equal parts of ^cohol and ether. 
Collodion has a more important 
position in the historj' of photo¬ 
graphy than in modern times, 
though the wet and dry collodion 
processes are of importance in blockmaking 
(see Photo-Mechanical Processes). The first 
wet plates were coated with albumen as a 
carrier for the silver iodide ; it was in 1S31 
that Scott Archer introduced collodion to 
replace albumen in this capacity, and this 
method was followed for at least a quarter of 
a centuiy. Collodion is a transparent and 
gelatinous liquid, which, after the ev'apora- 
tion of its solvents, leaves a thin, transparent 
film of pyroxyline on the surface. 

In the early days of photographv the 
worker made each collodion plate as it was 
required, coating his glass with collodion 
and then dipping it in nitrate of silver. In 
modem times the photographer is likely to 
encounter collodion only as an emulsion of 
self-toning printing-out papers for davHght 
use. These are advantageous in hot summer 
weather, when not only are gelatine papers 
liable to become damaged, but also bright 
sunshine is available for the daylight printing. 
Points to note in the use of collodion self- 
toning papers are; (i) choice of negative, 
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which must not be thin or dense, or lacking 
in detail with few or no half-tones; and (2} 
the necessity in printing to aira at producing 
a tone somewhat darker than the desired 
result. See Printing-Out Papers. 

COLLOTYPE, A name given to one of 
the older photographic reproduction pro¬ 
cesses by means of which illustrations resem¬ 
bling photographs can be printed on paper. 
The collot5rpe process is based upon the 
fact that when a film of bichromated gelatine 
is exposed to light under a negative the 
gelatine becomes insoluble in proportion to 
the light-action which it has received, and 
also loses its power of absorbing water and 
so repelling greasy ink* The proeess is not 
one which can very well be worked at home 
by an amateur, since it requires a printing 
press and very considerable experience and 
skill in the details of its manipulation. For 
the sake of interest, however, a brief descrip¬ 
tion of the process is given here.* 

A sheet of plate-glass has one of its sides 
finely ground with a mixture of emery powder 
and water. The plate-glass is then placed, 
ground surface upwards, upon a perfectly 
leV'el board and a mixture of waterglass 
(sodium silicate) and albumen is applied to 
it so as to form a very thin layer. This pre¬ 
liminary coating forms a substratum for the 
gelatine layer, which is placed on top of it. 
When the waterglass-albumen layer is 
perfectly dry the plate is coated with a 
solution of gelatine containing potassium or 
ammonium bichromate. The plate is then 
alJov^ed to dry in a dust-free oven at a tem¬ 
perature of approximately 120® F, When 
dry it is sensitive to light. It is now ex¬ 
posed (usually to the light of an arc lamp) 
under a negative, the necessary exposure 
being carefully timed by means of an actino- 
meter or exposure meter. After exposure 
the plate is washed in water to remove the 
unaltered bichromate. Finally it is dried at 
a carefully controlled temperature. 

In order to prepare the plate for printing, 
a mixture of pure glycerin and water is 
poured on to it and allowed to remain in 
contact with it for about half hour. 
During this time the gelatine repels the 
glycerin solution in exact proportion to the 
light-action which has taken place on its 
surface. Thus the white areas or high-lights 


of the image (which have been represented 
by the denser portions of the printing nega¬ 
tive and have thus received the least light- 
action) will absorb the largest amount of 
glycerin solution, whilst the dark areas of 
the image (which have received the most 
light-action during printing) will absorb 
practically none of the glycerin. 

The excess glycerin solution is ultimately 
removed from the plate and the latter is 
placed in a printing press, A specially 
designed roller charged vdth a thick, greasy 
lithographic printing ink is passed several 
times over the plate. The areas of the plate 
which have absorbed the most glycerin 
solution will, being in a moist condition, 
repel the greasy ink, but those portions of 
the plate which have repelled the glycerin 
and are now fairly hard and dry will retain 
the ink. Thus the high-lights of the image 
will remain uninked, the various shades 
and shadows of the picture being inked at 
different Intensities. 

Moking a CoHotype Print 

When the plate is satisfactorily inked 
according to the judgement of the operator, a 
sheet of good-quality paper is laid over It 
and brought into firm contact by means of 
the press, A collotype print of the original 
photograph is thus produced and if careful 
attention has been paid to the many working 
details of the process the result will be a very 
fine reproductiou in printer*s ink of the 
photograph. 

Collotype prints may be produced in any 
colour of ink and, by adopting certain 
modifications and extensions of the process, 
it has been commercially possible to produce 
collotypes in '' natural ” colours. 

The collotype process has been known at 
different times by a variety of names, among 
which may be recorded Artoiype, Albert- 
type, Pkotophane and Photolype, As a com¬ 
mercial photo-mechanical printing process, 
however, it has been largely superseded by 
the quicker and less limited half-tone and 
rotary-photogravure processes. Actually, 
only about five hundred prints may be 
produced from a single collotype plate. 
Hence, despite the excelleiit reproduction 
afforded by the collotype process, the latter 
is not adapted to mass-scale and high-speed 
photo-mechanical printing. 
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COLOUR PHOTOGRAPHY: (1) GENERAL PRINCIPLES 

D. A. Spencer, F/i.D., DJ,C, ER.PS, 

Pfesi(l6nt of the Royai Photogrophic Society : Author of '* Photography Today ” 

In thts. the first of a long series of articles dealing with every aspect of Colour Photo¬ 
graphy in its modern developments. Dr. Spencer, long associated with experimental 
and technical work in colour, introduces the subject authoritatively and sums up in 
general on the lines of probable development. After this general introduction the follow¬ 
ing sequence of articles is presented : 

(I) additive processes 

All to chro me (Lu ml ire Film CO lor), Dufa^i Fid Finlay—by-three experts on the processes 
(1) SUSTRACnvE PROCESSES 

Kodachrome, Agfacoldr. Vivex and Gasparcolor—^four articles by autKorttiea 
(4) COLOUR PRINT PROCESSES (PAPER) 

A general article 

fS) PIGMENT PROCESSES (PAPER) 

Tri chrome Carbro and Duxochrome 

(6) IMBIBITION PROCESSES (PAPER) 

Pinatype. Jos Pi. and Eastman Wash-off Relief 

(7) TONING PROCESSES (PAPER) 

Chromacone. Tri-Tone, and Photocolor Bl-Chrome 
IS) NOTES FOR AMATEURS 
by a worker in colour 

In the main heading under each group full details of the processes and subjects dis¬ 
cussed. with authors* names, are given, the whole forming a comprehensive guide to 
all important branches of modern colour photography 

See oho Dyes used in Photography; Technicohr 


E ver since the birth of photography it has 
been the desire of all serious workers to 
take pictures in natural colours. Since 
1S55, when Clerk-MaxweU first conceived the 
idea that the three-colour principle might 
be applied to photography so as to repro¬ 
duce objects in their natural colours, cease¬ 
less research has been carried out in this 
branch of photography, and hundreds of 
colour processes have been suggested. Many 
have never passed beyond the theoretical 
stage, while others have long since been 
superseded. 

The Patent literature suggests that a 
process of colour photography is invented 
every week, but of these the vast majority 
never reach a practical form. 

Those in which the various technical 
problems of manufacture, exposure, process¬ 
ing and projection have been successfully 
worked out and turned into a commercial 
proposition are not numerous, but show 
results of a very high order of excellence. 

It must be admitted, however, that until 
about 1930 relatively few amateur photo¬ 
graphers were actively interested in colour 
photography, and of these it is safe to say 
that 90 per cent, produced their results by 
additive transparency systems. Since that 
time the case has altered and. thanks to the 
processing efforts of photographic manu¬ 
facturers, even those whose cameras cost as 


little as 30s. can make colour photographs 
by either additive or subtractive processes. 

WTiite light is composite in nature, and 
when passed through a prism or reflected 
to the eye from spherical rain-drops the 
constituent rays are spread out by re¬ 
fraction into a multicoloured band called 
a spectrum and a rEiinbow^ respectively. 

If, by suitable optical arrangements, the 
coloured rays were to be reflected back along 
their original track, white light would be 
re-formed. If, however, this reflection was 
performed by a surface which absorbed, 
say, the red coloured rays, reflecting only the 
violet, blue, green and yellow, it will be 
found that the reflected rays, when combined, 
give a blue-green colour. 

Blue-green is, therefore, built up of all the 
coloured rays in the spectrum except tho^e 
at the red end. It follows that a surface 
which subtracts the red rays from the white 
light, reflecting the remainder to the eye, will 
appear blue-green in colour. 

\VTien blue-green is formed by adding 
together separate coloured rays of light, it is 
called an additive blue-green. WTien, how-^ 
ever, blue-green is obtained by reflecting 
white light from a surface which absorbs or 
subtracts the red rays, it is called a sub¬ 
tractive blue-green. Practically every colour 
occurring in nature is a subtractive colour, 
for the colours we see are really daylight 
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reflected to our eyi», lint minus those niya 
'viuch are sclictiveJy absiorljed by coloured 
objects. 

WJien, as it) the casu tjunted. two coloutbi 
tn^ether comprise the whole of the \-t 5 ible 
^ix:ctnim* they ure Crillcd " complcmcnlarjr 
colours." Thus m3 ts the rnmpIemeittsLty 
vulour of hlue-grieen* and yellow Li mmpfe- 
tnejUary to blue. 

Tf the Viable spectrum h divided into three 
approximately ctjuaJ p.aits and ihc radiation 
in each portion i^ ^ouped together^ red, green 
and blue li.^hts arc obtained Obviously 

the three resultant coloured lights were 
added together we should rc-fomi white 
hght, for every ladiation present in wliite 
light would be present in the mixture^ Clerk- 
^^axwell showed^ however, that by com¬ 
bining lights of these colours in suitable 
proportionsH every colour Id nature could 
be matched and llic so-called additive " 
processes of colour photogniphy are based 
nn this discovery* 

n, instead of the primary coloured bluc- 
i?reen and red lights suitable mixture of 
P*^enu of the compleinontary or minus 
ColauTS are made, again the, colours Of 
nature can be imitated — Lhe complementary 
coloured pignicuta in question bebg the 
familiar artisTs primaries, yellow^ magenta 
iind blu€*^grecu fcomraoaly. but maccurately, 
called yellow, red and blue), and the 
processes of colour pholography based on 
the uise of such pigments are called “ sab- 
tractive processes. 

^^olyshg the Ughl 

If a blue filter is placed m front Ol a 
camera lens^ only thofse rays of light in the 
lue rt^ion of tlie spectrum will r^cb tlie 
photuj^apluc plate. Accordingly, w'hen the 
ficgative b developed the silver deposit 


obtained is due solely to the blue myf^ 
reflected from the object on which tiic 
camera is lucuBsed, and the density of the 
deposit ar any point Ls determined solely 
by the amount of blue reflected to that point 
from the sub feet. Blue light intensity has 
been translated into equivalent opacity: 
and such a negative is often described a$ a 
" bhiFssensation " negative. 

To complEte the analysis of the colours of 
the subject, negative? which are a record of 
the green ray? and the red rays are made 
through green aiid red filters, AlLhongh 
paneluomatic material is nearly always 
used for all lliree records, this is ob\'iously 
not essential, and in some types Of one-shot 
camera tJiE blue record is made on a " coloui 
blind ordinaiy plate, the green record 
bciug made on an ortliochromatic plate 
through a yellow filter. 

AddfCfve Cohur Processes 
Consider the nature of a positive trans¬ 
parency print from the negative made through 
the red filter. For the sake of simpUdty. 
E^sstime a piece of red paper has been photo¬ 
graphed on a green and black background, 
lu the negative, wherever red light fell on 
the plate, a deposit of silver is obtained and. 
therefore, m the transparency this portiun of 
the plate will be, more or less, transparent. 
On the other hand, the green rays reflected 
from the green background, l>eing absorbed 
hy the red filler (Avhich it will be remembered 
absorbs all but red rays}, will be wilhour 
effcel on the negative and the iatter will 
l>e free from silver deposit in tlic regions 
corresponding to the green parts of the 
background. No light reaches the plate 
from the black areas, since they appear 
black only because iJicy do not refleci 
light of any sort. .!\Ra result, the transpariEricy 
print from this negative wiU 
be opaque m these rojiponR. 

II the rtsfuJting transparency 
is projected Lbiougli a red 
filler on to a screen, a red 
image is ohtainef! which is 
a record of the red rays 
rcflcetcd from the origlrtaLl 
object. WTicrever there wai 
uo red in the onglnal subject 
photograph eri, it is clear 
that there will be no red 
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COLOUR PHOTOGRAPHY 

on the svcrccn — only bl3.ck. The i^^joc 
afgument apptiw tn tmiuspaioiiCies Uotfi the 
gr«n and blue filter negatives projected 
tlirough th^ gT«jTi and blue-violcl. fiUm- 

Tf by muig three lanterns^ these tlirec- 
ctiluured images are projected on top of each 
other and in register, then since every 
colour i$ approximately matched by mixing 
apprnpriatu proporliorts of the three primary 
colours, and since this proportioning has been 
accompli'dicd by the original siivf-r deposits, 
a picture in correct colours is obtsuiicd. 

Since thu eoloured result is nbtiiiinc.d by 
adding together appropriate proportions of 
the primary eolouied hghts, this method is 
known a$ " additive. “ lu order to reduce 
this system to a practical form whidi has 
made its commercial application possible, 
all three records are made upon one plate or 
film lliroUgh colour filters which Eire of 
microscopic si2e intermingled in close juxta- 
poiaitioD — the sn-called mosaic screen " 
processes. 

MoTflfc Screen Colour Processes 

The Lumi^re Autochrame is a typical 
iTiosaic acre™ plate. To produce the screen 
ekmentt^ three equal portions of ptitato stardi 
grains are dyed riispcctively red, green, and 
bluc-violeL. The dyed grains are then mixed 
together, and thu mixture dusted on to a 
glass plate covered ^vith a tacky coatings 
'fhe snrpliLs grains are blushed off and those 
adhering to the plate arc 
flattened out under great 
pressure. Upon this 
mosaic a pandiromatk 
pzimlsion is coated, and 
I he resulting plate 
exjHised With the mosaic 
nearest to the lens. 

If a photograph of a 
red object is taken upon 
such a plale, the red 
rays from the object pass 
unhindetud lliTOugh ihe 
liuy red elements of the 
mosaic and ailcct the 
emulsion^ with the result 
that alter devdopmcjit 
there is an opaque silver 
deposit exactly undi:r- 
neath each red element. 

The red rays ane, liuwcvcr, 
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absorbed by the green and blue elements, 
and the emiibion under llkcsc clemCiits 
ia. Iherefore. unaffected. The de\^loped 
plate is nim- placed in a soluliod which 
dissolves out the silver image but l#avf» 
the imexposed emulsion nnafifectccL After 
leaving this bathp therefore, the pkte is 
transpareni under the red elements. Tlae 
unaffected emulsion under the green and blue 
elements is now blackened by a xecxind 
devdupmentp and in eunsequeneCp when the 
plate is viewed by transmitted light the 
latter is unly able to j^oss through the red 
filter elements and the area in question 
appears red. 

5 /endlng of Cohuf^ 
In the ease quoted we have considered the 
reproduction of a red which is spectrally 
simpler than the red of the enloiir mosaic. 
The majority of colours are of course more 
complex than this, and varying proportinus 
of the constiLueiU rays wiU pass through all 
three eiements, producing behind thef;e 
elements varying degrees of opacity which, 
after the neve™3 process/ becomo varying 
degrees of LrauspareucyH allowing appropriate 
prnpnrtions^of each of the three cnloiir?: to 
poxs. These oic blended into one ou the 
screen or confused together by the eye to 
KiiiiuLite Colours corresponding lo the 
original colour. 

All mosaic xcrccns are based ujion the 
same general principles, diHerrag from each 
other chierty in the 
methods by which the 
mosaic is produced -the 
inusaic of the old Agfa- 
color process consisllug of 
colmired resin particles, 

but the Du fay color and 
Finlay mosaics are t£U!uu 
mechanically printed 
patterns. 

In the Finlay system 
the crnuh!ion and ibe 
photograph ically pro¬ 
duced mosaic of micro¬ 
scopic filters axe carried 
upon two separate glass 
plates which are cxposetl 
in contact^ face to face. 
Transparency prints 

from Lhc negatiw. are 
bound up in register with 
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a t^eometrically idlenticaj iriosaic. innwiics 
are seen to in checkprboaixl patLeni. 

Tbe mnnijjulalion of additive Ecrepn 
plates presents no grem diMatUy to any 

photographer, and whun triinspare-ncies 
[Jintern sdides, clo.) art required the additive 
processes provide the simplest mcansi of 
obtainirtg these. (For working descriptions. 
SM pp. 364-371.) Uiifortimatoly. additive 
processe$ in practice are to such 

triiUiipsLrcjLrics for tJie fullo^^ijig reason : 

in the additive process the hnglvti.'st 
piHiions oi the picture—the wliilos—art 
made ap by bidding tu^clhcr the three prinixVTy 
light?; red, and blue. Each of the hher 
clctuents is acting by absorbing at least 
tWQ-diirilji of the [nddeiU white Jight. and 
Ihcrefore when an additive ptcliire i.s placed 
on a white paper base at leaaL two-thirds of 
the white light passing through the fiber 
elements on its way to the paper base wUl be 
absorbed and cannot^ llEcrefore, reach the 
eye. so that even the whites of an additive 
picture will send fo the eye uiidct ideal con¬ 
ditions nut more than one-third of the light 
which the paper base itself is capable uf 
refcleeting. Moreover, white paper appears 
white not bccaruae it reflects all the light that 
falln on to it, but because it docs not exercise 
a selective absorption upon tliis light, but 
rehects every my in a similar proportion, and 
there i.s a hirther 20 per cent. Iorf^oI luminesiLy 
due tu this can&e. In coiihiequeiice. by the 
time, for example, the red rays from the red 
filter eJement have reached the eye. the light 
loss issu eonsidtxEible that the colour appears 
to be a very dark red indeed. Tt w not. Lbere- 
fore, practicable to view an additive screen 
plate image by backing it with white papr. 
^though a dull picture can be seen if a 
rejecting backing of .snlvcr foil i$ used. 

Subtractive Processes 

In additive prcK-iisfics 'XC start with a dark 
screen and build up a picture by adding 
together coloured lights. In nature, pub- 
stances are not colouied in this w^ay, but 
iu.Htead they absorb or siihijacl cen.'^in 
poi Lions of the visible apecLrum of white 
bght aud reflecL die remainder. It is this 
Composite reliecied porlinn wdiich is tb^ 
colour the eye record.^ as die tiuturaj culour 
of the object^ and tins phenomenon is the 
basb of the " subtractive " proL-csses. 


Tlic relationship between the additive and 
subtractive processe.'^ can be mo.st clearly 
grasped after a consideration of the functions 
of the three silver transparencies used in tht 
original additive process described above 

(pp 357-35S). 

Actfon of Op<l^ue Areot 

The ttdeing filters used to obtain the 
separation negatives from which these traiis- 
parctides were made were defined by the 
fact that each transmittfid one-third of the 
viitible speetrura and absorbed the reminning 
two-thirds. la the positive EransparencSefl. 
therefore, the clear glass areas arc those 
through which oue^third of the spectmm 
[the red. say) iss to pa.Rs, and these areas 
are enloiiTed icd on the screen by projecting 
the image through a ted filter. Tt follows, 
therefore, that the duty uf the opaque ateas 
on ibis transparency is to control the 
amount of red light that reaches the screen 
in any |>articiilar area. The presence Ol the 
silver deposit in the transparency mean.s, 
therefore, either that there was little red in 
ihiR [Kirtion of the subieci or that the colour 
of this ponion was not red at all. Notice, 
however, that the silver deposit must not 
prevent the rest of the spectnuu from reach¬ 
ing the ^recn, or no colour picture could 
result, and in tliu case under consideration 
it lias no opportunity of doing this becaiuw 
these other coloured rays are cumiug from 
wpamte light souices. 

But for a print on pjijwr. only one light 
source can be usedr namely, the light w^hich 
after falling on the paper is reflected hack to 
the eye. 

The black silver deposit mu$t, therefore, 
be converted info one w-hich. while absorb¬ 
ing all the iinwautC'd red rays from rhe 
incident light. wUJ yet allow all rhe rest of 
the spectrum to pa-^K uidiindcrcd. This is 
acromplislicd by turning the opaque salver 
image into u transparent blue-green — that 
is. turning it intci a colour filter W'hich trans- 
mits every portion of the spectrum except 
red (sw p. 3571. Eor this reason the blue- 
green is fruc[uentJy referred to as minus 
red " : it i$ white light miniis the red portion 
of the spectrum. In the saiitc way y€llow 
is llic complemcntaiy^ colour to bine and is 
called " minus blue/" and the bluislv pink 
whicdi is the cumplemenlary colour to green 
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bs caUtfd " miT^us green."' AlLljciugh if 15 ^ e-asy 
tq gra^p that tin: bliuT nnd r€Hj third:j of the 
Hpectnjm ndd together Lu give :i btnish pink 
and that I he blue and yelJow poitioiiis give 
green, k nothing in the insual appear¬ 
ance of ydJos^' to biggest that it Ls a mixture 
of red and green, Tbia perhaps, not so 
surprising when one recalls tliat there is 
nothing in the vlsuidJ appearance of while 
light Jtbeli lo suggest that k is made up of a 
mixtnrf of all the spcelral wlours and I hat 
it can be synthpi!i?/^ by adding together the 
red, green and blue Hghts info which we buve 
simplified the speotrmn for the purposes of 
colour reproduclioij. 

Wlien the ima ges on I lie three trans¬ 
parencies have been converfed into the tran;^ 
^ent complernentai^' colour to fhe taking 
filter. il w^Ui be found fhat they cau be 
superimposed in register un a white surface 
and that a batisfartnry' colutu pnnt is 
oblained. The w^hites of Ehe print are now 
areas in wdiLeb there is no colour deposit at 
all, and they are theiefure as bright fts the 
white paper supfmrt. Moreuver, since, by 
dehnitinn the toning euloiirs ti$ed are those 
which absorb from w^hite light the unwanted 
lairTs and transmit ihe rest, the colour range 
15 obtained by such ahsorpirion. thus, a 
primjjry' red hi a subtractive culour print is 

1 i J f 


represenrEf a section Ihrough a culour chart 
madt up by i>upcriinpuiiin|r piwes of pink, 
yclktw and bIue-^;riH;n 





SUDTHACnVl efllNCIPte. tfitiHrih t. ni<ivr 

fh*2 

Ufi4n tMl pHiiCHpl* UuL LLiS^riqtlvt prlrm iPi buvi 

jbtainnd by supcriuiptjaing a ytllmv 
(which ab:>urbH bliin) and a bluish pjiik imag^ 
(absorbing Rn^nJ. Since the ycUuw removis 
the blue and the bluish pink removes tJic 
green, only the it*d raj-s of ibe spectrum 
W'ill be ruSecterl back to tlie eye. 

The way in wliicli the various coiours are 
obtained in a suhtraiiive print win be made 
clear by studying the diagram which 


it" 


Methods of Making Separatian Negatives 
i\]l subtractive processes require three 
negatives of the subject expoiied either 
simultaneously ur in r.'tpid auocessioti through 
the three pnmaty colour fiitcis- It is the 
difilieMity of obtalnjuR Hiuse negatives whidi 
IS the dra^vhack to ihe subtractive processes. 

(a) Using an Ordinary Camera. The 
siritplest method is tn use an ordinary camera 
and expow; the thfeis plates in succession, 
inis demands that ev'en under ideal lighting 
conditiona the subject remains still far at 
least twenty seconds. Neverllieless. the 
majority of separation sets are made In tbb 
mminfir and when it has been necessary 
to keep the weight of the outfit to a minimum, 
work has h«?jj done witlj the 
miniature cameras whteb use cinematograph 
film as Dilative material. An exanipie uf 
a DuAfiohrcijiic prbt from negatives made 
m a camera, with a total exposure 

^ 2* s« 5 i. for the three negatives, is 
reproduced tn tliu photo facing page atfi. 

(b) fl*p«ting Sacks. A repSfing^ back 

Z» * dark -idide hiding 

thr« pondirnmatic pktes with a colour 
filter m front of each. The expuaures ate 
m^de by moving the back over by hand 
b^wtHin ea^ exposure, and iLc minimum 
time required for open.air work is approxi- 

Z';y “7" >■"*> mjJsSmr.™ 

wndiliuns (with an Autotype Back). Tlic 
^rk c^ also be arranged to bring each 
plate into position 

^ '^^Igncd for use on 

esseiitialJv of a 
fihS whh "“'"'■“"‘"e plates or cut 

limidtlieh* ^l‘*‘^l‘'*'ork mechanism and 

ha^ e? 1 Ti rtevion soarranged 

of the e.vpuininf aperture and civen a ore- 
f ^ ^’nttollable exposure. An 
averege total exjjosure port«l of ti sfoonrb 

TvZl i“ “ Studio lit 

with Kodak Unit Lighting i^i^ir.r. 
maiely 5.000 wutts.** ^ 

fc> One-Exposure Cameras. With one- 
vxposure cameras* all Umee plate, exfiosed 
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:>iTiiiiltanccju$Jy, lIjc li^lu from tLie len$ b^-in^ 
'Ji%ided up inside the camera by an arT-irige- 
ineqi of priiiiits or Tmirors which divert 
-ipprupnate fractions of ihu light to the three 
pl^i[e$, XlierE are two general methods of 
■iccamplishing itits, UhLstmteti diagrammati 
cally bdnw. 


A 


e 






- 


A - Sffpara- 
UDfi iy Pr/^/TTS 
B. Typica/Jtpani- 
l/hn h^Opeqx/^ 
Wrrnrs^ 

£ra/fS- 

ps/^/rt 


DNE-SHOT COLOUR CAKERAl. In one-^upojLii^ 
Mppraprijic rriirtQni flP |l£|ic m dlVflre*^ (a thi 

■tmulEinf^yily. Tht m«| CHhtttQfllr *m Rlor-d 

'■■-r* A-bf prJima. i E, 

P*riiJbii by Htlrryn i C, iKpi,nLlan faf ulU^leFi 

p4U4clv xnmifumnE rEfin;t«n 


JliE disadvantage of Type i m fhnt, since 
thflereiit [wrtions of the lens are imed lo 
iorin each image, stereo parallax is produced, 
and it is extremely diiTioiIt to make the 
final pi inf register when, as in landscape, 
sheru is any apprcdnhle depth of field. 

In Type 2 iranspajetiL refine tor^a are u.sed 
to divert sijme of the incideni lifiht on to 
^w-'o of the plates;. In this rase the w'hole 
ul the lens is cgntribiilijig to tlio foriilatiun 
of the image and stereo parallax is absent. 

Lhifortunalely, ti^imeras employing this 
i^ystem lemahy sofler from refraction and 
double rcllixrtion errors^ and since the amount 
lij^hf reflected from die glasb surface 
depends upon the angle at which it strikes, 
(here 

IS a failing off in ilhimiiiation across 
die plates, IltC^c >li£ricultles can be mini- 


mk/jed by using very thin coljodjon pellicles 
as reflectors fief further in page ^27). 

(dj SaparstFon Negaclves from Additive 
fransparencies. Jl possible Lu consider an 
additive transparency as an driginril and 
photograph it three limes through ihe three 
hlters. Unfortunately, the pi in t± eventually 


obtained are not so truthful or pleasm^^ 
straightfor^vard separation seti. Wlien an 
Aiitorhrome is to be reproduced as a three- 
CTlour liair-toiu» OJustratiou this degradation 
is not necessarily important, since the raprn- 
duetitm process in any cv'cnt involves exten¬ 
sive Tctoudiing of the printing blocks. Un¬ 
fortunately, the need for retouching makc^ 
the trutli of roJour rendering entirely depen¬ 
dent upon Uac bhsrkiTiaker's skill and know- 
li.'dge of the original. Moreo^-er^ block- 
making is so costly that it is only juKtifled 
when some thousands of prints in colour 
are rL^iuined. 

Regular mosaic processes lend tiicniaclveK 
more readily to reproduction as subtractive 
prints, since the screen pattern is much less 
obtnjstve. On the other hand, the high 
working speed of the modem screen plates 
and films is obtaJnerl by reducing tlse satura¬ 
tion—nr colour density—of the screen elt- 
men is Lo the minimum peimisaible. This 
minimum, odLliuugh arreptable w^licn the 
result in \qewed addiLively, h below that 
required for satisfactory subtractive separa¬ 
tion, and in Consequence Piiihtractive prints 
from additive colour pictures art uassLiiifae- 
t^ unless uxten.5ivc colour retouching is 
given TO the negatives or only broad, subdued 
colour effects are desired in Lhc paper print. 

(c) Integral Tripaek Processes. It ha.s fre- 
cjumtly been proposed to obtain the thri!e 
^eparatjoii ocgatives necessary for subtract 
jve printing by placing three appropriate!v 
coloui-tiLusitiVed emulsio|is together and 
exposing the resulting tripuck in an 
ordinary camera. In such tripacks Lhc 
mulsion nearest the lens is not gpecialfy 
colour sensitized and records the blue vavr 
by virtue of its inherent blue sensitivity. 
This emulsion ia coated on a film biuie with 
a yellow^ hacking which absorbs residual 
blue Ughl but transmits the green and red 
rays. The middle film of the Lripuek 
orLlmeliroiiiatic and, ihcrufore, records the 
green, a mugenta hacking preveuting un- 
absorbed green Hghl but not ttie red rays 
from falliug on the rear film or plate w^hich, 
being red sens!live, records the red lliird of 
the spectrum. Such tripacks have achieved 
little populitriiy. since the rear image ia appre¬ 
ciably diffused .uii u result of the ScatEcring 
of Lhc recorded light during its passage 
through the two front emulsions. 
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However, by coating all three emulsions 
in optical contact on one support so that 
the combined thickness of three layers is no 
more than that of ordinary roll-film, this 
lack of definition has been greatly reduced. 

Such films are known as Integral Tripacks, 
and the simplest method of producing a 
colour photograph by their aid is to reverse 
the original negative to a positive as in the 
combined additive processes, using a tech¬ 
nique for developing the positive, each layer 
being converted into a minus colour Koda- 
chrome, New Agfa Process, pages 372—378), 

Making Prints on Paper 

If prints on paper are required, the trans¬ 
parency can be considered as an original and 
re-photographed by separation negatives. 
Here again, however, although there is no 
screen pattern to give a granular appearance 
to enlarged reproductions, the loss of satu¬ 
ration is again encountered and the separa¬ 
tion negatives must either be colour retouched 
by hand or mechanically—as in the Eastman 
Masking Method—if satisfactory colour prints 
on paper are to be obtained. 

In order to produce a colour print from 
separation negativ^es, it is necessary to make 
from them three transparencies in colours 
complementary to the original taking filters 
and superimpose these in register. These 
transparencies may be dye-toned silver 
posith^es (Dye-toning, see under that 
heading in the main alphabetical sequence), 
coloured gelatine relief images (Carbro! 
page 387 ; Duxochrome, page 392 ; Vivexi 
page 378}, chemically-toned silver positives 
(Chromatone, page 396), or films of dye 
imbibed from gelatine positives on to a 
sheet of gelatine-CQated paper (Pinatype, 
Eastman W^ash-off Relief, pages 393, 394) or 
film (Technicolor, described under its own 
alphabetical heading). Paper printing 
processes are also considered in general 
by Mr. Chilton in pages 384-386. 

Additive and Subtraaive Methods Summarized 

Every colour occurring in nature can be 
approximately matched by mixing together 
appropriate proportions of orange-red, yellow- 
green and bine-violet lights. In additive 
proces^ of colour photography the coloured 
result is obtained in this manner—we super¬ 
impose (projection lanterns) or add together 
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(tiny filter elements side by side) appropriate 
portions of the three coloured lights, each 
consisting of one-third of the spectrum. In 
nature, substances are not coloured in this 
way, but instead they absorb or subtract 
certain portions of the visible spectrum of 
white light and reflect the remainder. It is 
this composite reflected portion which is 
the colour the eye records as the natural 
colour of the object, and this phenomenon 
is the basis of the ** subtractive processes. 

An analogy may be drawn between 
additive and subtractive colour photography 
and modelling and sculpture. The modeller 
starts \rith an empty pedestal and adds clay 
to it in appropriate shapes until his model is 
complete ; whereas the sculptor starts with 
a block of stone and chips away unwanted 
material until the fig^e is complete. In just 
the same way, in additive colour photography 
we start with a dark screen and build up 
the picture by adding to it coloured light; 
whereas in the subtractive processes we start 
off with white light represented by a sheet 
of white paper and remove from this light 
all the colours that are not actually required. 


Colour Photography for the Professional 
Finally, it is estimated that over 50 per 
cent, of colour advertising in the U S.A is 
based on colour photography, whOe in recent 
years the colour photographs on paper have 
formed approximately 15 per cent, of the total 
exhibits at the English exhibitions, Photo- 
p-aphy in Commerce and Industry," organ¬ 
ized by the Professional Photographers' 
Association. 


LUC point 01 view 
of the professional photographer, additive 
processes are chiefly of value for editorial 
Illustration, while the more expensive and 
lalwnous subtractive processes are almost 
universally used as the basis for advertise¬ 
ments based on colour photography. The 
reason for this division will be clear after a 
study of the summarized advantages and 
di^dvantages of each type (page 363). 

suitah^number of processes are 
Dho^ia the professional 

n Fi^ay and Dufaycolor for additive 
the Vivex process for his sub- 
Clive prints. Kodachrome and the New 
Agfacolor are also used to a smaller extent 
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SUMMARY OF TRANSPARENCY AND PAPER PRINT SYSTEMS 


ADDITIVE PROCESSES (DufaycoJor, Finlay) and 

INTEGRAL TRIPACK SUBTRACTIVE PROCESSES 

(Kodachrome and Agfacolor): 

Advantages 

(t) Truly instaataneous colour photographs are 
obtainable, exposures as short as i/ioo 
second under favourable conditions being 
possible. 

Cost of the colour original is relatively low, 
each individual shot costing in material a 
few shillings only. 

(3) The time required from the moment of photo- 
graphy to the production of the hnished 
transparency is a few hours at most in the 
ca^ of additive processes, though Integral 
Tripack exposures must be sent to a pro¬ 
cessing station. 

(4) An ordinary camera is used for making the 
photographs. 

D/sadvantoges—f A) Common to alt Transpatency Systems 

(i) Er^osure latitude is small and the range of 
brightness which can be satisfactorily recorded 
is limited. 

(a) Modifications in the form of art work are 
difficult to make and usually obvious. While 
any desired area can be brightened in colour 
by the application of dyestuff, such modi¬ 
fications are limited, for obvious reasons, to 
the lighter colours upon which the added 
dye will show up and alterations to ex¬ 
pression, the fit of a dress, the elimination of 
unwanted detail, etc., are practically 
impossible. 

Dfso<^onwges—jB) Common to Additive JransparencY 
Systems Only 

(1) Although the accuracy of colour rendering 
in the original is higher than is obtainable 
by straightforward subtractive colour photo- 
gpraphy, this advantage is largely discounted 
by the inevitable loss of colour saturation 
which results when the printer makes his 
separation negatives from additive originals. 

This loss can be made good on reasonably 
large areas of identical hue by fine etching 
the pimting plates, and since photo¬ 
mechanical reproduction processes in any 
event involve extensive retouching, this draw¬ 
back is not necessarily serious. It does mean, 
however, that subtle differences betw^een 
various shad^ of green, for example, are lost. 

The necessity for extensive colour retouching 
makes the truth of colour rendering almost 
entirely dependent upon the blockmaker^s 
skill and knowledge of the original, and in 
many cases the final result is similar to that 
which is sometimes obtained by fine etching 
three monochrome blocks, using the trans^ 
parency merely as a colour guide. 

The additive screen plate is, from the 
photographer's point of view, a very con¬ 
venient medium for the news picture in colour 
or for the object which is so perfect and so 
perfectly arranged that no modifications are 
required in the fi ni s hed production* Whilst 
the reproduction of colour in newspapers, 
for example, remains at its present ingenuous 
level, the ^reen plate processes are probably 
good enough. 


{2) The microscopic mosaic pattern upon which 
additive transparencies depend for their 
colour sometimes results in the introduction 
of a visible “ moird " pattern in the repro¬ 
duction on paper, owing to the collision of 
the process engraving screen pattern with 
the mosaic pattern. Special methods, of which 
the crudest is to reproduce the subject slightly 
out of focus and, therefore, unsharp, are 
available for eliminating this defect, but the 
degree of enlargement to which additive 
colour pictures can be successfully taken is 
limited. This defect is not shown by Integral 
Tripack processes wtuch can be enSarged up 
to eight times without obvious loss of 
definition. 

Disadvantages —fCJ Common to integral Tripack Systems 

(i) The accuracy of colour rendering is less than 
is obtainable by additive systems or by sub¬ 
tractive processes on paper where oppor¬ 
tunity for colour retouching the negatives 
exists. The loss of saturation on copying 
mentioned under B (i) is also a serious 
drawback. 

SUBTRACTIVE PROCESSES (Carbro, Vivex, Wash- 

off Relief): 

Advantages 

(1) Since the commercial photographer's clients 
are usually print users whose aim is ^e mass 
production of a colour photograph on paper, 
there are obvious advantages in using as an 
original a paper print. Since this print is 
built up of pigments similar or identical to 
those which wiH be used by the printer, a 
clearer idea of the final result is obtainable. 

(2) Geuei^y speaking, considerably more lati¬ 
tude is available in exposure, though not to 
the same extent as in monochrome work. 

(3) Shading during printing, retouching of the 

negatives and art work on the print be 
earned out to modify in any desired manner 
^e original colour photograph before this 
is handed over to the printer. Photographs 
of living models can be portrait and colour 
retouched to modify any desired portion of 
the colour original, ugly creases can be re¬ 
moved with l>ody colour, wording be 

added and the print can be cut up. and pasted 
into a layout if so desired i whilst the printer's 
task is simplified to the reproduction of a 
continuous tone fiat copy. The more subtle 
nuances of colour reudering“-which dis- 
tmguish a colour photograph from a hand- 
tinted monochrome—are more easily retained 
by using this familiar technique. 

(4) Blockmaking charges can be reduced by 
grouping together colour photographs, and 
any number of prints—in any size from 
miniatures, 3X2 in., to the poster sizes, 
60 X 40 in.—can be made from one set of 
negatives, to serve as an original for the 
process engraver, 

(5) original colour photograph is continuous 
tone and blockmaker does not need to 
adopt special methods to eliminate the raoir^ 
effect mentioned under B (3), 

Disadvantages 

{i) The first cost is higher, since the process of 
producing colour prints on paper of a quality 
likely to appeal to the discriminating advertiser 
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IS an exce^ingly intricate one, which can 
only be carried out in plant especially etjuipped 
for the purpose. 

(a) The time required is longer* For a hrst^lass 
result five days are required from the time of 
photographing. This time can be shortened 
to 48 hours, and even to 12, if this is essential 
but for a first quality result the full time is 
required, since much of this is occupied in 
making the detail corrections referred to 
and which account so largely for the popu¬ 
larity of subtractive systems. 


(5J Expensive and frequently cumbersome 
cameras are required by the photographer* 
Many professional photographers Mre equip¬ 
ment suited to the occasion, as and when 
required* 

(4) Although instantaneous photographs are 
obtainable, the bulk of the subtractive prints 
used in industry are made with an exposure 
of to 2 seconds. Several one-shot cameras 
which permit of snapshots at speeds com¬ 
parable with the transparency systems are 
available, but a good instrument is expensive. 
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The following series of articles deals with the chief additive processes emnloved In 

if processes in which the final colouredmage 

IS obtained^^hy adding together appropriate proportions of the primary colours of tfe 
visible spectrum. They are arranged in order as follows * colours ot the 


(a) Lumifere U^t^a-Rap^d FMmcolor lAutochrome) 
by Alec J* lonei 
ife) Dub^calor 

by G«Dir£e H, Sewell. A.R.P.S* 

(c) FfnUycqlor 




rieiq* nniay c^oiour (Londsn), Ltd. 

For the arrangement of the whole group of articles see the main ' 

ducon- ..con b, Or a A Sp.„i, iS p.„ 35p“' f.'.K 

four articles on the subtractive processes ^ 


T he first man to conceive the method 
by which the principles of the three- 
colour theory of colour vision could be 
applied to photography for the reproduction 
of natural colours was Clerk-Maxwell. In 
i86i he demonstrated his theories by pro¬ 
jecting through lanterns three photographs, 
one taken through a red medium, another 
through green and the third through a blue 
medium. When these photographs were 
projected, in the form of lantern slide.s, one 
on top of another (each lantern being pro¬ 
vided with a filter of the colour used in taking 
the negative), a coloured picture was thrown 
on the screen. This was the first practical 
application of the " additive" process of 
colour photography, the theor\^ of which is 
outlined in Dr. Spencer's introductory article* 

In 1862 Louis Ducos de Hauron described, 
in a paper which was not published until 
1897, an optical instrument caDed the 
" photochromoscope ” for the additive mix¬ 
ture of three primary colour images, as well 
as outlining such modern processes as the 
mosaic screen, bipacks and even tripacks. 

De Hauron in France and F. T. Ives in 
America did much valuable pioneer work in 
the field of additive colour photography, 
making three separate negatives through red, 
green and blue glass respectively. 

The first practical attempt at a screen 
plate process, by using intermingled colour 
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filters upon the plate itself and so obtaining 
the three colour records upon one plate, was 
made by John Joly in 1894. Alternate’lines 
of red. green and blue-violet were machine 
ruled upon a glass plate. This was then 
placed in contact with a colour-sensitive 
plate and from the negative obtained a 
lantern slide was made. The ruled screen 
was then placed in register with the slide 
and a coloured picture projected. 

This process did not succeed commer¬ 
cially, for the ruling was not fine enough 
and the plates then obtainable were not 
sufficiently sensitive, but a modification of 
this process appeared later as the Iffiames 
Colour Plate, and the principle was incor¬ 
porated and improved upon in the Paget and 
Finlay processes. The first completely 
successful screen plate process was the 
Autochrome process invented by the French 
firm of Lumi^re, in which the surface of the 
glass was covered with a mosaic of dved 
starch grains (see Lumiere Filmcolor) This 
process gave direct transparencies in colour. 

beveral mosaic screen processes were after¬ 
wards perfected, all making use of the same 
genera] pnnciples, but differing in the 
methods of constructing the filter screen. 
Dufaycolor, for instance {see page 368) makes 
use of a very fine transparent colour pattern 
consisting of alternating blue and green 
squares and red lines, the complete colour 
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pattern, known as the reseau, being repro¬ 
duced five hundred times per inch. Inci¬ 
dentally, Dufaycolor is the only three-colour 

screen unit process which has been success¬ 
fully used for cinematograph work. 

In the Finlay process the colour mosaic 
and the photographic emulsion are on two 
separate glass plates, which are exposed face 
to face and in contact. In Kodacolor (now' 
superseded by the subtractive process known 
as Kodachrome) the film base w^as embossed 
to give numerous microscopic lenses, which 
formed, in the plane of the emulsion, multiple 
images of a tricolour filter placed over the 
camera lens, 

COLOUR PHOTOGRAPHY: 

LUMIERE FILMCOLOR 

Evotvcd from the original Autocbrome 
process, the Lumidre Ultra-Rapid FilmcoJor 
system, described here by Mr, Alec, J, Jones, 
h one of the most successful means of pro¬ 
ducing colour transparencies in use today 

One of the earliest successful colour screen 
unit ^ processes was that mvented by the 
humiere Company in the early part of 
this century. The surface of a glass plate 
was covered with minute starch grains 
dyed orange-red, green and blue, which 
were pressed into close contact with the glass, 
the interstices being filled with carbon 
black. This coating was then varnished 
and a layer of emulsion spread on top. 
These plates, first marketed about 1904 
under the name of Autochrome, were widely 
used and gave very good results. 

The same principle is employed in Lumiere 
colour photography today, though technical 
progress has enabled many ameliorations 
to he carried out. The grain screen of Film- 
color, as the latest Lumiere colour process 
is called, is infinitely finer than in the 
origmal Autochrome, and the emulsion 
is very much faster. In addition, the 
grain screen is now employed on a celluloid 
base, so that the process can be adapted 
for cut film and roll-films. 

On a flexible celluloid support is spread 
an adhesive coating, winch is covered with 
microscopic starch grains colomed orange- 
red. green and violet. This coating is 
rolled under great pressure until a mosaic 
coaling of coloured particles, none of 
w^hich exceeds 1/15,000-10, in diameter, is 



produced. Some 120 million of these grains 
would be needed in order to cover a 
half-plate negative. 

The coating of coloured starch grains is 
then covered with a layer of waterproof 
varnish, and on top of this is spread the 
panchromatic emulsion, 

Lumidre “Filmcolor” 
is placed in the camera 
with the celluloid^—that 
is to say, the back of the 
film, facing the lens, in 
order that the light may 
pass through the coloured 
mosaic screen before 
reaching the emulsion, starch grains. 
Now let us imagine that I™ 
we are photographing a 
green object. In this case the green light 
rays pass readily enough through the green 
granules on to the sensitized emulsion, but 
are stopped by the orange-red and \dolet. 
Upon development of the negative it 
will he found that the emulsion behind the 
green grain turns black, but that it remains 
^affected in other parts. When placed 
in the reversing bath the blackened silver 
behind the green grains is dissolved, iea\*ing 
the emulsion transparent save where it has 
been protected by the orange-red and violet 
grains, A second development, which takes 
place in daylight or by string artificial 
lighting, blackens the remaining emulsion, 
thereby covering up the orange-red and violet 
grains, so that when the film is viewed as a 
transparency, light can only pass through 
the green portion. 

The green object we have photographed 
is therefore composed of an immense number 
of green dots, so microscopic in size and 
so close together that to the eye they 
present the appearance of an area of 
continuous colour. The granules of starch 
being stained with the three primary 
colours, orange-red, green and \iolet, 
Lumiere “ Film color " can reproduce not only 



tellulmd 
ve €QatiFt<^ 
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^- Crams 

——y Parjchromatic 
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FILMCOLOR. Sec^tonshows celluloid support, coloured starch 
grains and panchromaclc emulsion. The search gnint are rolled 
under grnar pressure and amalgamated with an adhesive coatieig 
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ttes* colours, but aJI their combiiiatioivs , 
by the mixture of these three primary cDlourH, 
M the coloui^ of the spectrum can be 
produced. So. in the vwjym^ finat trans 
parency uf the coloured ^armies, the colours 

6 i^ee/? sfcfch — 0 ^ 

REraQDyC^NG THE SCaEi^f. bnKnqpH rt' k iuh\mew 
jriftn t'ftd Jp br LymUn Hl-mcaJ^.r^ T}i4 jfr^trl 

IhltK OVIIP14I Cil'fVytN iPiH imn entoun^ rnlAi C4 th^ ijnuliilgdt^ 
but irm -irmfud bv ifiu Dnn[« in^ vi4l4t |r 4 ij |4 

of the object photographed are faithfully 
reproduced. 

The older form of Filmcolof entailed Llie 
use of a special yellow filter over the lens, 
ivliieh made ejcjHwnres rather long. Tlic new 
Ultra Kapid ''Filnicolor " dispenses entirely 
with ihi^ filler, and consequently llic speed 
is increased by about twelve times, and in 
good fight instantaneous exposures can be 
made. 

Exposure. ITie camera should be moun t ed 
on a rigid Lripotl, and it is advisable to 
u.re a long flexible shutter release to avoid 
camera shake, since the majority of subjeota 
will need a " bulb " expoaure. 

AUlidLigli Liimi^re FiLmcOlor Ls inserter! 
Into the camera with the back towards the 
lens, yetp owing to its exiroiiie thinness, it 
is not necessary to revets the ground ^loss 
focuMngscr^Oras tOab iiitcntaand purposes 
the film UcA hi theaaine plane as an ordinttiy' 
negative. 

As the rayj5 of light have to pass tlirough the 
mosaic screen before reaching the emuision, 
exposure is slightly longer than for moncK 
chrome pietiirciiK but the time is still com¬ 
paratively short, owins to the rapidity of 
the emuLiiun. Simpie exposure tables arc 
supplied by the makets. 

Development. Two solutions aie lu^d : 
a developer, which is used both for the first 
and secund dcvclopnieni, and a reversiug 
baih. which is used for disDiulwng the silver 
image prodiirtd by the first development. 
The developer fwhich can also be obtained 
ready preparedj is made up as lolltiw^ : 

Me^^uinone f^uinoiDct) i ^ [u,] 

Anh^^E.hciijjiflcjfL'L^uliilkilc* .. ie» 

Ammunin'9^0 ce. (ji Urt) 

bromiiJu . io 

Di*itiiJ]k?fJ walrr .. _ „ i ,«a Ct {5^ da.} 

The metoquinone should be dissolved first 
irt warm water fatKiiit 100 ^ F.), then the suJ- 


riK’hrujnute oJ pnOULftb ., 
^ulpburiii aetd. 

\Vj.u?f _ .. 


pbite should be added^ and finally, but not 
until the soluLioii is cold, the ammonia. For 
use, this stock soluuon Lb diluted with four 
times its bulk of w-ater. 

ThE: reversal bath is prepariid with! 

Pot. pciTOin^an.it* ., 3 j^n. 

SuEpbunc .. ,, iq cc. {3 di^.} 

WiiliT .. .. .. ,, i.Doqcc. (35 aza.] 

This bath deteriorates if made up as a 
single solution and kept for any length of 
rime, li ia prEferabJe, Lhcrofore, ro make 
two solTstJons, dissolving the pot. ptnuau- 
gm.TLte in half the water fSoIuLiun I) and 
diluting the sulphuric add with the other 
half [Solution If). They can thim be mixed 
in equal parts when required for use. 

An alter native reversal bath, w^hfeh keeps 
better, can be made of: 

.. fi i^iUL pra.) 

.« (31 dra.) 

l.opqct. <,15 

If this alltniLilive bath is uued, washing 
should be ven' thorough in order tu rid the 
film of any yclWstam left by Lite bichromate. 

,Ultra-Rapid Lumi-iru "Filmcolor^^ is sensi¬ 
tive to all colotirs and special care must be 
taken in d.trk-roonfi lighting. The iJJumina- 
tion advised by t he makers of" Filmcolor " is 
obtained by using, in place of the tiRual safe 
light, 51 Iiumlwr of sheets of green Viripan 
pa pCT placed between two sheetsuf the yellow. 
Tlae light KhnuJd be just strong enough to 
allow the time to be seen from u watch placed 
two feel from the lainp. The film diould not 
be exposed to the direct rays. 

First Development. The Filmcolor ‘"is 
irnmer^d in the developer, the teifipdnture 
of which should not exceed 65' F, (Tliis 
applic-s Lo the temperature ol oil the baths 
and aisft the wajshing w atur.J The diili .should 
be uo^rered and gently rocked and a note 
made of the number of seconds which elapse 
before the tirsL oufline& of the image (dbi- 
regardiiig the sky) appeiir. DEvelopmcnt 
shuijJd berontmued for ten times this period, 
keeping die dish covcrtxl If the " Filmcolor ” 
has been correctly exposed it mav He 
develof^cd by lime, the period of develop¬ 
ment hemg 2 i to j niiiintes at 60“ F 

Never develop fur less tium two minutes 
or thefimshcd transparency will be too dense, 
and never attempt to develop several films 
m the same dish^ 

Reversal. Rmse thfi fiinj ajid 

place ui a diib cuntairdng about loo cc. of 
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K\kC rewxisal hath, and rock gently and 
continuoiiiiJy. A whitfi: light may now be 
1 limed on, ot the operation jiiay he finished 
in daylight, The image gradually becomes 
rnorc transparent* and after alx>ut a minute 
and a half the image will be seeiin on ex- 
•imination by tmiii^rnittrd light, to have 
cleared and the positive tcaage will be plainly 
vbtible. 

Second Development Rinse the film for 

ahmn thirty seconds if the jmt, permanganate 
wlulion has been used, or for about Jour 
cninnte^ in the ease of the hichromafe 
solution. 

Then fo-dcvelop in the same solution o$ 
used fnr the first dcvelopnient, but this time 
llie operation must be earned out either in 
full daylight or under a brilliant artificia! 
light. 

riUs second development tikes from three 
lu four minutes, at tlio end of which time the 
film k compieteJy blackened. 

\\'iish for four minutes and place to dry 
in a position as free from dust as possible, 
and in a current of uit, si> that drying is not 
unduly prolonged. 

Intensification. Jf, aflei' second develop- 
intuit, the colours? f|^|i fiJm vigour 
^md are too weak by reason of o^’cr-exposure, 
Emprovement can be made by 
iiucnsificutioii. 

This may take place cither at the time ol 
developnicnt or at some Liter period. 

For this intensifies fion strongly advise 
the usfl nf the Lunu^re Chromc-Intimiiilier." 
Ihis coiisints of two :(olutlc)in£, A and IJ. Tlie 
film is first treated with sddntion A* and ihwi 
with scilution B, which biricuscs Lbc density 
uf the silver image; this intensification 
continues as long as the film is left in the 
solution. 

Fhe colour values ane much improved, 
become more vivid and more natural Witliout 
cither an increase in the i^rain or imy undue 
atigmentaliou of cantraJ^t?^ which would tend 
to make the images hard. 

Direct ions for Use. linmct^ tlio dry 
"'Filtncolur" or 'l.umicolor"' in solution A for 
about one iiiinute., then rinse for about a 
luinulii in running water, ft k llicn lobe 
treated in ^hitfon R for from 5 to 15 minutes, 
depending on ihc degree of intenHificatiozi 
Uf^cessary, After a summary w^ashing in 


water tbe process can b# fallowed by 
inspection. 

During intensiiicatioti it k iioL necCiiiary 
to rock die bath contiruially, only about 
e^'ery' two or three mmuics. 

Wbvn the ” Filmcnlor" or '^Lumicolor" k 
satbfactorQy itiLcnsifiedf it must be washed 
for a few minutes in running water and then 
dried. If h has been made too dense, it is 
possible to reduce by a pjoluuged w^i.shing in 
mil ui rig waters 

With 123 cc. (4i 0^.) of each sulutiun A 
and B, usic may sucxesKfiilly treat 20 or 35 
quarter-pliite films. Thu intensifter is 
packed in bisnlfis of 123 CC- (4i 0^.) and 
250 cC. (Oozd- 

There is no remedy for f#n4/c?-e.KposurL‘a. 

When dry the film should be vamkhed, 
as the emulsion is very dehcBte. Moreover, 
vamklung increases the transparence and 
beauty of the colours 

l;ltin-rapid Lumi$re Filmcoior la niude 
in fiat rdius cut to the usual sizes, ll can 
also be obtained, under the title Ultra-Rapid 
■' Luiiiicuhjr/' in roll-film form ou spouk 
6 X 0 cm, and 61 x n cm. 
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COLOUR PHOTOGRAPHY: 

DUFAYCOLOR PROCESS 
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The special feanires and principles embodied 
in the Dufaycolor process, which is widely 
used in both commercial and amateur photo¬ 
graphy, are here described by Hr. G.H. Sewell. 
A,R.P.S., of Defay-Chromex, Ltd* Advice on 
the use, processing and after-treatment of 
Dufaycolor films is also given in this article 

Dufaycolor is an additive process in which 
the visual primaries chosen are red, green 
and blue. These dyes are laid down on the 
cellulose acetate (safety film) base by first 
dyeing the whole surface of the film, printing 
on this with a resist in a series of fine parallel 
lines, bleaching and refilling the spaces 
between the lines with a second colour, 
removing the first set of resist lines and 
laying down a second set at right angles 
to the first, and repeating the bleaching and 
re-dyeing to add the last 
colour. This gives a functional 
pattern consisting of squares 
of two of the colours confined 
between a set of parallel lines 
of the final colour which, in 
the case of the commercial 
product, is red. This reseau 
is illustrated in detail in a 
colour plate facing page 357. 

The material is made in 
film form only—it would be 
unduly costly to produce it 
on a rigid base—and is avail¬ 
able in two forms or types. 

Type 2, as it is called, is 
issued in the form of flat film. 

Type I embraces every other 
packing including rolbfQm, 

35-mm, film for miniature 
cameras, film pack and sub¬ 
standard cine film. There is 
also a third type, which is 
handled by both negative and 
positive methods, but this is 
still confined to the profes¬ 
sional 35-mm. field and is not 
yet available to the general 
user* 

The practical difference be¬ 
tween the two types is one 
of colour balance. Type i 
can be used in daylight without 
any external filter* There is 
a range of filters available 


for artificial light work. Type 2 has a colour 
balance which necessitates the use of an 
external filter in daylight and an entirely 
different range of artificial fight filters. 
This material tends to give a higher degree 
of colour accuracy owing to its greater 
flexibility**' Filters for other purposes or 
for other colour processes are not suitable 
for Dufaycolor; nor do the makers recommend 
the use of ultra-violet or similar haze-cutting 
filters. The speed of the material is about 
400 H. &: D. {English rating). 

Viewing, It is more desirable with 
Dufaycolor than with other additive pro¬ 
cesses that the background against which it 
is viewed should be diffused in character. 
This is owing to the greater transparency 
of the material which does not, therefore, 
provide its own diffusion. Various viewing 
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devices are available, including those issued 
by the makers’ the material, but for 
daylight viewing a white cloud provides, 
periiaps, the best background. 

Dufaycolof is particularly suitable for 
examination by. projection, and thus for 
lantern slide wofk^ . A 500-watt lamp in an 
efficient lantern will give a 4 or 5 feet wide 
picture of adequate brilliancy with a normal 
transparency, A word of waming, however. 
Like all dye processes, Dufaycoloi^ will fade 
tf subjected too long to the combined action 
of heat and light, and the film base will also 
buckle under undue heat. The material 
should, therefore, never be projected in an 
ordinary lantern unless mounted between 
glass, and should be removed after about 
30 to 45 seconds. 

For sub-standard cine work a 500-watt 
lamp shduid provide adequate illumination. 
Light intensities ; which are excessive tend 
to make the pattern of the filter r^eau 
unduly promineat on the screen. This 
rarely happens, however, since the pattern is 
extremely fijie, consisting of over one million 
filter elements per square inch of the film 
material. This pattern is, therefore, never 
observable when projecting ordinary lantern 
slides, miniature camera pictures, or 35-mm. 
film. 

Processing, The processing of Dufay- 
color is not difficult, provided the makers' 
recommendations are most strictly adhered 
to, and adequate movement of the film in the 
solutions and adequate washing between 
solutions are maintained. The official for¬ 
mulae have been produced after several 
years of experiment by skilled technicians, 
and the newcomer is therefore recommended 
to adhere, to these official formulae, at any 
rate at first. 

The reversal processing method is em¬ 
ployed, The film is first developed in a 
solution which contains either ammonia or 
potassium thiocyanate. The latter gives 
more brilliant results and is more stable 
than the ammonia, which loses strength by 
evaporation if kept. After washing, the 
negative image is bleached out in a per¬ 
manganate-sulphuric acid bath, and is then 
cleared in potassium metabisulphite. A 
potassium bichromate bleach bath has been 
recommended, but tends to give stains. At 
this stage of the process white light can be 


turned on in the dark-room, but this should 
not be excessive, or degraded results will 
follo%v. 

If at this point the high-lights of the 
picture a’-e found to be covered with a white 
veil, owing to incorrect exposure or develop¬ 
ment,* improvement may be effected by 
reducing in a i: 1,000 solution of potassium 
cyanide, until the high-lights appear almost 
clear, and then rinsing thoroughly. 

After bleaching and washing, the film is 
exposed for a controlled period of time 
to a standard intensity of light, four 
minutes at three feet from a loo-watt pearl 
lamp. 

Final development can then take place 
in the first developer at full strength, or in 
any good M,Q. formula, and must be carried 
to completion. 

Finally, after rinsing, the film should be 
fixed (although this is not necessary if the 
first developer is used final development), 
thoroughly washed and dried. 

High Temperatures. Processing and 
washing should be at 65^ F. wffiere pos¬ 
sible, For temperatures of ys®* or over use 
a suitable hardening bath after first develop¬ 
ment, It is also desirable to use a more 
diluted developing solution, increasing the 
development time in proportion to the 
degree of dilution. 

Care should be taken to allow the solutions 
to cool before using, particularly in the case 
of the bleaching solution, which should not 
be used for at least an hour after mixing. 
Latitude. The makers claim a wide range 
of latitude, bearing in mind the limitation 
of a colour material, and tests show that 
incorrect exposure is not accompanied by 
a great degree of colour distortion. 

Over-exposure, of course, gives paler colours 
and lighter tones on the final positive, while 
under-exposure is identified by heavily 
saturated and dense shadows. 

After-Treatment. Under-exposed trans¬ 
parencies can be improved by any of the 
normal intensification methods, or by use of 
the mercuric chloride-ammonium chloride 
formula recommended by the makers. 

A physical development method is also 
recommended, but scrupulous cleanliness is 
essential to success. 

Farmer's reducer can be used to treat 
over-exposed dense transparencies, but the 
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reduction of colour transparencies is not 
always attended with success. 

Permanency, If the processing and after- 
treatment instructions are carefully followed, 
and washing is adequate, the results will be 
highly permanent. It is not desirable, how¬ 
ever, that a dye transparency of any kind 
should be subjected to strong actinic light 
for long periods, otherwise fading will take 
place. 

COLOUR PHOTOGRAPHY: 

THE FINLAY PROCESS 

In this article, written by Hr. G. J. Field, of 
Finlay Colour (London), Ltd,, a further varia¬ 
tion of the additive system of colour photo¬ 
graphy is described. The many applications 
of the Finiay process are also dealt with 

The Finlay process is a separate screen 
process applicable to plates and, as an 
ordinary plate camera will suffice, it quite 
easily lends itself to the amateur and pro¬ 
fessional alike, as extreme accuracy in colour 
rendering and great latitude in exposure 
place it among the leading colour processes. 

This process, like all other colour processes, 
demands great efficiency in processing, and 
a few words on the actual working of the 
process will help to make all the steps 
clear. 

The Finlay Company make screens of 
175 lines to the inch, which, examined under 
a microscope, present a checkboard pattern 
of minute red. green, and blue squares, these 
actual squares being in the region of 1/350 
of an inch in size. The screen as a whole 
presents the appearance of a piece of glass 
slightly reddish in colour with a film on one 
side in which the dyes are impregnated. 
As there is no sensitive emulsion on these 
screens they may be examined in any light, 
but care should be taken to see that the dyes 
are not faded through leaving them exposed 
to strong sunlight. 

One of these screens is placed in a dark- 
slide in hlm-to-film contact with an Ilford 
Hypersensitive or Barnet Ultra’Sensitive pan¬ 
chromatic plate, and with a compensating 
filter for the particular light in which the 
photograph is to be taken on the lens, an 
exposure is made. The exposed panchro¬ 
matic plate is then taken apart from the 
screen and is developed and fixed in the 
ordinary manner. 






After drying, a 
positive is made from 
this negative on a 
glass positive plate, 
and when this is dry 
it is again placed in 
film-to-film contact 
with a viewing 
screen. These are 
then rotated together 
in order to bring the 
screen on the positive 
in register with the 
screen on the viewing 
screen. This sounds 
rather complicated, 
but in actual practice 
is a simple operation 
which can be done at 
leisure. 

The viewing screen 
and positive plate are 
then bound together 
at the edges with a 
gummed binding 
strip, and then 
present a picture in 
natural colours. 

The processing is 
quite simple and can 
easily be attempted in 
the home dark-room, 
provided care is taken 
to see that the dark¬ 
room equipment is 
scrupulously clean. 

It is quite simple to 
make unlimited dupli¬ 
cations of any photo¬ 
graph, and black-and- 
white prints, and even 
enlargements, can be 
made from the colour 
negative. 

I=1NLAY SCREEN. 
fact lire of the FinUy screen \ 

Involves seven operations 
The plate is first coflgiiloii 
coated, dyed green, albumen 

coated and then exposed behind a blacMineo screen 
green dots stand after the remainder is bleached out. Whei 
^ effaced the area is dyed red and the plai 

bfack-lmed scree 
^ docs being ofecured by the bla« 

cross, leaving red area alone exposed. The ui 
™ ? them washed off and the unprotected re 

H^e^are showt ?n k remainder of screen is dyed blu. 

nwill? ^ with green do^ 

H) .creen with unprotected area of red bleached out : (1 

•-cnialnder of screen dyed blue 


- 1 RedMSreen \ 

miteElBlackm 
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Its speed enables colour pictures of moving 
subjects to be taken, no lengthy time exposure 
being necessary* Snaps at speeds up to 
i/ioo second are possible* 

For the professional photographer its 
speed to half-watt lighting brings advertising 
and fashion photography well within reach 
of the studio camera. The ease with which 
black-and-white prints for layout purposes 
can be made from the actual colour negatives 
makes the cost of this process very low, and, 
since ordinary panchromatic plates are used, 
mistakes in exposure and movement of 
models, etc., entail no more additional 
cost than they would in black-and-white 
photography. 

The ultimate use to which colour photo¬ 
graphy is applied by the professional photo¬ 
grapher is colour printing* Colour photo¬ 
graphy has for some years been fighting to 
establish itself in the photographic world, 
and part of the reason for this was the lack of 
co-operation given by the blockmaker and 
the printer. This drawback no longer exists, 
and in most cases they will give real help to 


the photographer in order to obtain a really 
fine reproduction* The reproduction in either 
half-tone, photo-lit bo, gravure, etc*, from the 
Finlay transparency requires the use of colour 
separation negatives. These can be made by 
the photographer himself by the use of pan¬ 
chromatic plates and the necessary tricolour 
filters, but the blockmaker will probably 
prefer to make his own, as he knows ivbat he 
requires* The Finlay Company themselves 
also carry out this work* 

The separations themselves play the most 
important part in reproduction* If the photo¬ 
grapher himself wishes to make these, the 
utmost care must be taken to obtain the 
correct density and balance, as any mistakes 
made here can only be remedied by fine 
etching in the process works, which is a 
very costly procedure, and even then will 
not match the original* 

This colour process also finds employment 
in pathology. Micro-slides photographed in 
colour form an inestimable guide to the path¬ 
ologist, and many hospitals and clinics are 
making use of them in their daily research. 
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The diief additive processes having been described, the principal subtractive processes 
are here dealt with in a similar manner. Whereas in the additive processes of colour 
photography the final image is obtained by adding coloured tight to a dark screen, in the 
subtractive processes we start with white light and subtract from it those colours which 
are not required. The articles in this section are arranged as follows: 


(d) 

fay^ T L. J. D.l.G., A.R.C.S.* &.Sc.> A.R.P.S*, and E. A. Robins, F.R.P.S. 

(e) New Affacolor Process 
b]f G. L. Harrison 


(0 The VivKX Process 

by f. W* Coppin, Works Maeager, Cofour Phocoeraphs* Ltd* 


(f) Gasparcolor 

by Imre Gatpar, of Gasparcolor, Led. 


After this section follow a general article on Colour Print (Paper) Processes, and 
separate sections on Pigment, Imbibition and Toning Processes for Paper, whicn Include 
descriptions of the Trichrome, Carbro, Duxochrome, Eastman Wash-off Relief, Chroma- 

tone and other Processes 


A S Dr* Spencer points out in his introduc* 
tory articles, one of the great disad¬ 
vantages inherent in the additive 
processes is that in practice they are limited to 
the production of transparencies. Colour 
photographs on paper, of sufficient luminosity 
to be of practical use, can only be obtained by 
the subtractive processes, and therefore this 
method is employed for colour pictures used 
m book illustration and advertising. (For 
various paper processes see Sections 4 to 7.) 

Even when employed for the making of 
transparencies, especially when these are 


shown by projection, as in the case of lap tern 
slides and cinematograph film, the subtractive 
process offers many advantages* the most 
important being a screen brightness com¬ 
parable to that of ordinary black and white 
projection and an absence of screen pattern. 

For this reason the cinematograph industry 
is concentrating more and more upon the 
subtractive processes* such as Kodachrome, 
Technicolor, and Gasparcolor, in the search 
for the perfect colour film* Only recently has 
the subtractive method come into its own 
in this particular field* and therefore it is all 
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lUc mure rtiiTbirk^ljlft we Hn^l Mic 

conception of a niulli-Iayci cniukiun record¬ 
ing In each layer a differeni part of the 
^pectruiti put foEWuxd by Louis Ducus du 
Huuron long ago as In the words 

of Major Adrian KJdn^ in hi.s book "Colour 
Photography,"' rareiy has such magiita 
tive lolc^igbl been equalled in the hiFitory' 
of inwntion.'' 

Two-Colour & Three-Colour Processes. 

l?ntil very reccnlly ail sublractivc coioui 
Jihiis were two-colour ; they mdtided the early 
form of Technicolor, Colorcraft, Coloratura, 
Dascolour^ HajrriscaLcjr, Magnacnlor, Photo- 
color, and the earliest form of Kodacolor. 
Hut the two-colour procesi had grear limita- 
lions owing to the lOlaJ absence of genuine 
bLues. ydlowi and yEllow-greenSj while the 
reds bad always an unpleasant piuktsb tinge. 
The two-colour process is, of course, a com- 
promhe and its colour xaiigc is limited. 

It is unlikely that the two-colnur 
will sur\Hve much longer now dmt the three- 
colour process has pmved commerELally 
pracficahl^, although the fact that twO' 
colour negatives can be obtained by bi¬ 
pack in a normal camera, whereas the three- 
colour negative r[Li:dii a Win-Hplitting 
system of some form or other, may give a 
further lease of life to the beat of the twTH 
coloiir prricess^ts. On the other hand, lurther 
unprovcmenl of the optical design of thiee- 
colonr cameras may pro^dde a means Of 
simplifviue the present iHcolour technique, 
as seen in the eTCampIes in page 227. 

A three-colour process way essential if 
colour film-s were to cover a complete 
chromaUc scale, but it was many years 
before the technical problems of thrce-colmu 
subtractive iQkns were overcorne. Hie chid 
processes now in use are dcscribcxl in the 
fo [Id wing series of arEfidcL'i, save Technicoloi:, 
which is dealt with under it> own heading in 
the aipliabctical order of tlie work. 

li is Of interest to note that in two Jeading 
cnlonr film prucusse^s—Kodachmme and 
Gasporcofor^—the principle of the rhemicaJ 
sequence Ls oppa^e^ In the former a Lripack 
IS usedn the emulsions containing dye-lotmmg 
agents by means of which the dye ta lormed 
whore the silver k devcluped; m Oasporcoloi 
the dyes are already present in the rnpie 
layer ot emulsion and are destroyed whurevEi 
rhe ver ts developed. 


KODACHROME PROCESS: 

CINE TRANSPARENCIES 

E^Llllly (Llitzbib fer ftih md cine work 

Ehfl Kodachrej^ne oorour proctu hu vary 
wide ipplEacEoai. Her« Mr, T. L J. Scnticy, 
DJ.C., a.Sc., A.R.P.S,, erf K^ik. Led.* #x- 
plains the cec^nlal ftiturfts oJ th« procAu^ 
whiltft Mr. L A. Robins, F.R.P.S,, ilio cjf 
Kodak, ltd., dLicv»« Kodachromfr fr&m 1 
prsniol^ poinc of v^ew. S« Coloitr Plale 
facinj pi|e 35b 

I he Kodaclirumu pmeess, tvhich avoided 
the dlMdvantages of the intnision of a filter 
pattern un the screen and the luaa uf HgLit 
Inherent in Iht additive synthesis of colour, 
replaced in 1936 the additive proceiiS ot 
amateur colour cinematography knouTi as 
Kodacolor, arid thus made a subtractive 
colour dne process for aniiileur um a reality. 

The principle ii; equally applicable to still 
colour photography, aud in 1937 Koda- 
Ctuomc roU-filins for 24 x 3b miti. camera.? 
were in t reduced. 

In the Kodachrome ima^ tficxis is nn form 
of colour pattern wliatex-er, the colour being 
present as a dye deposit which is even less 
granular than a black-and-white film truage : 
and sincu Ihe white tugh-lighta are repre¬ 
sented on the film by clear film area.? os 
free from colour or density ns the high-Ughta 
of a black-and-white film, fhescrccu bnlliance 
U the same os in nomuil cine projection. 

The Kodadirome process niofLover makes 
colour cinematograpluc pictures ^ simple 
lo tlic amateur a$ bJack-and-w-hite cmema- 
lography. In its ifi-mm. form it is a three- 
colour rev'ersal processj emp!o5dng a single 
film w^hich ilrst effects the colour separation 
automatically duriug the e^;posu^e in the 
comeni, tmd then, on processing, produces 
the reversed image in natural eolouF?i for 
projection* The colotir is present in the 
body ol the processed him ki the form of 
supcnmpfysed continuous dye iaiagts of 
almost graioless quality : hence Kfalachrome 
film tan be projected ^vith any tb-ium 
projector, wiLLouf special equipmentr 

In pictuns-takjjig th^ same simplicity is 
again evident, since Kodachrome film is 
normally exposed without a colour filter and 
^th the lens at the ^ame aperture as for 
Cine-Kodak panchronaatic fiLua Only lor tbi? 
ehitiiimtinn of haze m dtstant londsi-ape^ ia it 
de^tmble to make use ol a colourless, haze- 
eultiug filter wtiich does not. however, affect 
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rlip txpQsutQ requiEcd. Fur LLrtif]d:it- 1 ighr 
vvuik aJ 5 fo a rorrpcrtinf^ filler U requlied, 
Ko^iilt;hruiiie Tyjie A film ig iigtvl, 

T!ie futmir separ.il ion depeniL on ihi^ fm:i 
fhat Llie Hendlive cr»:iring Kodachronte 
film, ^^'hich js scaicoly iLi^ker Lhnn thti sintilr 
coatiiii^^ of nn ordinary film, con^ist^ «jf five 
uxccedinj^ly lIiei] layen^—ttiree i.^yiirs of 
emulsion with two intsrv filluiiiEK byens 
ol^ dyed gelatine, The Total thicknei^ of 
iJuLse five layeib Is imly abuni J iuehi mrh. 
Pile up^ier layer !j]iie*sen?Erive and recof-ti:^ 
the hlne-cpmj.^neiil jiiiagL% a[iy nt'^iiduLil bine 
rays Ijein^ Hd>f 5 orbetJ by tfie yrllow-dycd 
Kviatirte liivct beneiith. The inrrrrnpiltatr 
eiiiulHion layer, lo which only piicon atiU rul 
rays [.loijefrate, an ortho, t'nntlston, whjcJl 
tliL-reSore records the grueEnroniiKirient image. 
The bottom emnlsjon. to which only red 
rays peneLiatu, m red-j^pngitjve and similarly 
f^urrl? the red component inia£!0. 

In piTjecLsging, which is oFfectfti hy a senes 
of ronthlUuLLs machines, the treatment iji 
such a.H ro pffxiuce in the three layers of ihe 
cinnJ^ion dyi? images in thf so-raj|e <3 

itiinus ” crjluurs> lIjc gi adatluns of wLiieh 
represLiii the ciistrjbution of the correspond- 
ing prjniar)' culonr'; in tlie i^ubject : rii, a 
yetlow [miims blue) imago in iJie blue-scinji- 
live layer; a magenta (min ns green] image 
111 Efie I'rceii-sensitive layer; anil a bhie- 
gretii [mii^us red) inuige in the red-sens!live 
layer. Thi.-^ proditcrion ol colour images 
dejjmds on the luac of dye-coiipling dovclnptTs 
'Il^'ischer, liyiz). the acliori Of which is tO 
doA'olcip ex|jos£Mf diver halide', forming simiil- 
taneonsly in iho filtii a deiKniit of dye al tlic 
same jHjmt as the reduced silver 1 1 has bcffu 
luund iKisaibJe to di.'^rover roujikT-de^'eJojieni 
of (LSs kind which n^ivc dye iniuges of the 
required colours and charactorisnes, 

Stagei Pr-iTre, 5 sriig , 

Ihe fimt -itage of prcMressing is normal 
devulnpmciil tuid rc^-^criia] uf llic silvet linage. 
The reversed film i& then re-exposed and 
Cumplcicly ih'vchiprd in a blue-grtieii coupler- 
dovelojwr, which rcdiiecs I lie lernahim^ silver 
hit fide grains .ind forms correspond Lng hlnc- 
^Teen deposits in all thrive laytini uf emulsion. 
Alter drying, the filrn is llicti ircaied with a 
blteiching solution under such comlitintm ttiar 
Us Liction uflucismdy the two npixii erniEhsIpn 
^>yei^: in these \i ble^cJies the dye and 


re-forms silver halide, ieavinj^ ihc blut-grcLn 
coIeiiit in I lie bo e tom S.ayer, THpei follows a 
third de\"ekipmeiit, with a Jiiageiita ronpler- 
developer, whiHi tnmts magehtii defK>stU in 
The twu uppL't layct^. After drying itgain. 
rhe Eilm is given o second bEeacliiiig treat- 
Jiient, wliich^ however, is alh.wvivi oiifv to 
alfecl the upper layeir leaving the magenta 
colour in fhe middFr 3 .\vor, A fourth dcve]o|> 
mcfiL. ill yelloW' cuupler-devehiper, leaves 
the emiilsEdu with dye imaj<e£i uf different 
colour i n each byer. I n cue h Isi yer, h mv^ver^ 
there is silver combined with the d>c iimij^c, 
mid the finuJ treatment is therefore one which 
removts iht^ silver emireh'. leaving the dye 
i mages nn 11mrh ei I. K <idac hrame pri ] ic; 
are sJiuwai in tliv Colour Plate facing pag« 
:357ntifl an example is given on tlivotliei side ul 
the same PbtL'.—^]r. L. J. I 
ItSc., AMPS 

Pmetkoi C^nsidtraiiOfit 

riie basic idea of llic Kijduvlirome pro¬ 
cess wos invi^nfctl by two young Amcik-tm 
niLisicians^ Leopold ^famles and f.eo Go- 
dow^sky, Jr. Dr, KennelTs Mve^i, Director of 
Research lo the Ekistman Kodak Co. of 
ih^.A., placed at iheir dispnsa] the re$ouri:es 
of the worich:? largest pluiEographic re.search 
labor:!Lurius ' but it wa$ ieveniJ years before 
the first reel of Kudadirnme exj’tosed 
and .shmvn by an amateur. 

By that lime (1935) Kudachreme 

procctiiiiUg ^latioEi had Iwri est.iblished (al 
Rochester^ C.S,A.) capahle £if hand ling 
lU-nim. amateur films only. At the litiic uf 
wTiling there arc eight sEaiions—Rochester, 
S V., rhicago, floilywocKL Ltindiin, Paris. 
BciIiiiH Osaka, and Metbruime which also 
(leal with the ^iiim. Koda chrome lilm^ 
In athhEinii. 35-mm. [still) Kodaclironic film 
in two forms hme for miniature 

r.imems, the other for Kodak "Banlitm '' 
canietos) is piiK'csised ai Roelie-^tor, N.V., 
l.ondnn, Paris, and Ikrrlin, 

KcKlarhrome film in These liiiec widTliH 
(^^Eiiin. and Ui-min, for amateur cine films, 
aitd j5-nim. for iiliJI jdiotography) i't 
prucarahle in ever\ country in the wuild 
except Fc'vieL Russia and Tfaly. Tn addition, 
work wa.s in progress to make the rdm avail¬ 
able hi siEigle i^hcete t>t j\ j*i m,. 4 >; 5 iin. 
and 5 >; 7 in. shtet: for the making of three 
and four-cEiSour half-tone repi odun lions. 
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HAW FILM O0U3H POSfTIVE: 


Slue stwsrn^ 

GREEN » - --magenta 

RED " BLUE-GREEN 

EMULSION [MAGE 


SATE TV HLM 
SUPPORT 

ANT IHALATION _ 

SACKING ~ 

KODACHROME, Tht emulsion consist of three Jajrers, 
each sensitized to one of the primary colours. A thin coating 
of clear selacine separates adjacent layers 

This does not niean that the ordinary 
amateur photographer can get, as yet, 
photographic colour prints made direct from 
Kodachrome transparencies: that* and also 
means of producing 8 -, i 6 - and 35-rnm. 
direct colour duplicates from the original 
colour film for projection in cine' projectors 
are developments still in the experimental 
stage in the Kodak laboratories. Black’ 
and-white duplicates and prints can* how¬ 
ever, be made from Kodachrome films. 
A practical process called the Eastman 
Wash-Off Relief Process '' pag€ 394) is 
available, however, by which photographic 
colour prints can be obtained indirectly 
from Kodachrome transparencies. 

The metallic silver grains of which all 
visible photographic images are normally 
made up are in Kodachrome film entirely 
eliminated during its treatment at the 
processing station, and the film, when 
returned to its owner ready for use, carries a 
pure translucent colour-image the dye- 
structure of which is microscopical and 
invisible to the human eye. 

In practice, Kodachrome is found to 
possess a very high degree of resolution ; 
t.e. the colour pictures are extremely clear- 
cut, as well as clear. The colours are 
remarkably true to nature when the film is 
properly exposed. 

Minimum and Exact Exposure 

As explained earlier* neither in exposing 
nor in projecting Kodachrome film is 
any kind of colour-filter or other accessory 
attachment normally required. Consequently, 
Kodachrome can be used in any camera 
or cine camera w'hich it fits, provided the 
apparatus is capable of giving an exposure of 


not kss than 1/25 sec, in a still camera, 
or, in a cine camera, 1/32 sec,—the normal 
cine exposure—using stop /8 in both cases ; 
or any equivalent exposure, e,g. i/io sec. 
at /ii with a still camera* or half-speed with 
a cine camera at /ii, etc, 

Kodachrome can be projected on to a 
home cine screen in any normal i6-mm. or 
8-mm. projector in the usual way; or, in its 
35-mm. still form* viewed by daylight 
or projected by a suitable lantern, such as the 
Kodaslide projector, on to any ordinary 
magic-lantern screen. For the latter 
purpose the film pictures are usually made up 
as glass slides, size 2 X 2 in. 

In exposing Kodachrome in either 
still or cine cameras, no special technique 
is indicated, except that the cinematographer 
should note that the latitude of 

Kodachrome film is less than that of the 
ordinary panchromatic black-and-white re¬ 
versal cine films* and greater care must 
therefore be taken to get the exposures 
approximately right. Marked over-exposure 
results in a picture which will be too pale in 
tone: marked under-exposure results in 
tones w^hich are too dark. Considerable 
errors in exposure may also give rise to 
imperfect colour balance. However, a varia¬ 
tion of tw^o stops on either side of the 
optimum will give entirely acceptable 
results with subjects not of extreme range. 
Miniature camera users need no such 
w^aming when using 35-mm, Kodachrome* 
since they are already accustomed to the 
careful exposure technique which very small 
negatives naturally require. 

An exposure table, enclosed with each 
carton of Kodachrome, makes the estimation 
of exposure a very simple matter. If use is 
made of an exposure meter, care must be 
taken that the film speed used is one officially 
recommended by the manufacturer for that 
particular meter. It must also be borne in 
mind that, owing to the smaller exposure 
latitude available, greater care must be taken 
in manipulating the meter, 

Kodachrome film requires the same 
exposure as regular Cine-Kodak panchromatic 
film, or double the exposure (the next larger 
stop opening) for Cine-Kodak super-sensitive 
film ; w^hile stiU Kodachrome would require 
about four times as much exposure as Kodak 
super-sensitive panchromatic roll-film. (This 
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BLUE-GREEN 


9, Ail sliver removed 

Leoving pure ciye ijYioges in the three lowers 


PROCESSING THE KODACHRONi^ After exposure the film undergoes freamnent In a series of continuous machfnes^ and 
passes through various stages of devefopment and bleachtng as shown in the diagram above. In ifl* four coupler-developers are 
ujed and the film is bleachedn leaving pure dye images In three layers. Processing is carried out only in the Kodak works and 

is not Open to the amateur 


comparison is only oOered as a general 
indication of speed. In practice the Koda- 
chrome exposure guide should always be 
consulted in estimating exposure.) 

Obviously^ therefore, Kodachrome is a 
high-speed film and can be used in com¬ 
paratively poor lighting conditions, and even 


to taJee siow-motion colour pictures. It is 
hardly necessary to Md that telephoto and 
wide-angle lenses can be used with Koda¬ 
chrome in just the same way as %\ith black- 
and-white films. 

There are at present two types of Koda¬ 
chrome ; the regitlar type and Kodachrome 
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'"A” which is for use with artificial light. 
The type '' A film can, if necessary, be 
exposed in daylight also, provided a special 
filter is used. Similarly, another special filter 
is available which enables daylight type 
Kodachrome to be exposed in artificial light, 

Kodachrome film “ keeps very satisfac¬ 
torily before exposure and also after processing ; 
but the period after exposure and before 
processifig should be kept as short as possible. 
This mle was violently and successfully 
disregarded by the 1936 Mt, Everest Expedi¬ 
tion, who*se Kodachrome films survived slow 
transit through extremes of damp and heat 
before reaching the London processing station 
via Bombay and Air Mail, but though there 
was in fact a complete absence of colour 
fading, the manufacturers would not have 
guaranteed this. 

In projecting a subtracti^^e colour film 
such as Kodachrome far less intense illumina¬ 
tion is required than for an additive colour 
film—any of the well-known 8-mm, or 
i6-mm. cine projectors, which are equipped 
with lamps of no or more watts, are perfectly 
competent. 

In editing Kodachrome cine movies the 
normal cutting-and-spi icing procedures are 
correct, and special coloured titles and title 
backgrounds are sold through the usual 
ser\dces available from photographic dealers 
and branch shops of Kodak, Ltd., who also 
supply the film in the current sizes and at 
current prices, which at the time of writing 
are in Gt. Britain : 8-mm. cine 25-feet reels 
(equals 100 feet, in screen time}, 17s. ; 

16 mm. cine 50 feet, 22s. 6d.; 100 feet, 42s. ; 
also 100 feet with sound track, perforated one 
side only, 42s. ; 50-feet cassettes for Magazine 
Kodak, Simplex Pockette and Siemens 
Halske cine cameras, 24s. 6d. ; 35-mm. still, 
iS exposures, 12s. 6d., These prices include 
processing and postage to any address in 
the UJv. and apply equally to Kodachrome 
(daylight) and Kodachrome A '' (artificial 
light). 

The wTiter has no special Kodachrome 

shooting ” advice to give to amateurs 
except care in exposure and the ma.ximum 
use of close-ups. ” Flat-lighting,'' Le. shoot¬ 
ing with the light behind the camera, was 
at first favoured, but side and back lighting 
are just as practicable as with black-and- 
white films, and equally effective; the truth 


is merely that " flat-lighting/* which tends 
to produce uninteresting monochrome photo¬ 
graphs, is effective in colour photographs 
because colour-contrast provides the desir¬ 
able interest and solidity. Roughly speaking, 
ail the rules for successful filming in black- 
and-white apply equally to Kodachrome 
filming, and similarly with miniature camera 
shooting on Kodachrome. For side lighting, 
double the normal exposure should be used. 

E. A. Robins^ F^R.P.S. 

AGFACOLOR: 

THE NEW' FILM 

Originally Agfacdor was a screen mosaic process (not 
dissimilar to the Lumiere rice grain). The *' New 
Agfacolor" film, as described here by Mr. G. L. 
Harrison, is a subtractive process of very high quality. 
An example is given in the Colour Plate facing p. 356 

This is a subtractive process film, and at 
present only supplied in a 35-mm. strip, 
suitable for Leica or similar cameras ; the 
length of each strip is about five feet, 
giving 36 or over exposures, each picture 
measuring 36 by 24 mm. The size of the 
picture slide when mounted for projection 
is standard, two inches square, for the usual 
projector, or the strip can be w^ound through 
the projector in one piece. 

As regards processing, up to 1937 the 
rights of this were reserved entirely to the 
Agfa processing laboratories, but it w^as 
expected that later home processing w^ould 
be available. The cost of the film in 
England is 6s. per reel, which includes 
processing and return postage and a com¬ 
mentary on the results obtained. 

Experience in taking over a thousand 
pictures in '' New Agfacolor/' mainly for 
experimental purposes and comparison with 
other processes, will no doubt be of assistance 
to new users of this film. 

In the first place, it is essential to note 
that the speed of the film is 17 Scheiner, 
or about 190 H. Sc D,, and the intelligent 
use of an exposure meter is necessary in 
order to obtain the correct colour renderings. 
The results giv^en below w^ere taken with 
a Leica, using the Siimmar/2 lens, and an 
Avo light meter. It was found that the 
film had rather more latitude than had been 
expected. Although the exposure can thus 
not be regarded as highly critical, definite 
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COLOUR PHOTOGRAPHY 


Subject 


How fiim 


A. 

C. 

D. 
f. 


under- or over-ex- 
posure affects the result 
considerably. Grossly 
imder-exposed pictures 
will give wonderful sky 
and cloud results and a 
light blue tint over the 
picture* whilst deep 
shadows will appear 
tinged with purple instead 
of being black. 

Over-exposure leads to 
thin pictures with the 
colours weak and without 
much contrast; it will be 
seen* therefore* that 
subjects containing much 
contrast or shadowed 
foregrounds should be 
rather avoided* and the 
best subjects are those 
obtained in direct 
sunlight. 

In ordinary “ photo¬ 
graphic " weather of 
fairly bright sunlight* an 
exposure of about 1/40 
sec at /3o to /40 gives 
excellent results and true 
colour values; little more 
is needed for the usual 
bright diffused daylight* 
but when the light is not 
good the exposure given 
sh o u Id be from t wo to 
four times that shown by 
the light meter as being 
necessary. 

Photos have been 
taken of a red sunset at 
/2, exposure being half 
a second* and repeated at two-minute 
inters-aJs ; the results have sho^vu w^onder- 
ful cloud effects* with the ground* trees, etc.* 
as black silhouettes* 

Forty^three pictures were taken in the 
Pergamon Museum at Berlin, exposure 
averages being | second at 73.5 ; 38 of 
these were quite good, and in 32 the colours 
%vere faithful : no tripod is allow^ed in the 
museum* but the pictures were quite sharp. 

At present Agfa are W'orking on a film 
for work in artificial light and endeavouring 
to find the suitable filter ; many pictures 
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AGFACOLOR FILM CHART. The subcreccive scheme of film is made clear 
in this diiEram* the latent lma£e for each separation ne£aclve being produced In the film 
at the time of expostire. since the film itself is coated with a yellow filter layer on cop of 
colour sensitive emulsions. No special optlral equipment or Hlter^ are required and any 
camera caking 35«mm. film can be used. See Colour Plate Facing page 3S7 for a similar 

diagram In colour 


have been taken under ordinary lighting 
conditions in the home and elsewhere* and 
it is found that the warm tones come out 
particularly w^ell, but the blues and greens 
are not rendered truly. An exposure of* 
say* eight seconds at /4 of a supper table 
under the usual loo-vvatt lamp will give 
the exact colours of the table “ furnishings,” 
etc., and all the w^armer tones such as 
flesh colour* pink, yellow and brown are 
quite good* red being perfect. 

During the Coronation celebrations a 
tripod was taken for the floodlighting of 
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Windsor Castle, and some 50 exposures 
made. The results sliowed little if any 
difference between 30 seconds and 
minutes exposure at 74.5; the yellow^- 
tinged stone walls and architecture from 
the light of the liood-laraps made wonderful 
pictures with perfect definition. Exposure 
up to three minutes show^ed the Round 
Tower as a blazing mass of white light with 
every cranny clearly defined, with the flag 
still above and below the green gardens 
on the mound were well lit by the reflected 
light, in beautiful contrast, and with all 
details sharply outlined. 

Street end Theecre Pictures 

Ordinary street lighting at night, with 
neon signs, etc,, requires about to seconds at 
74.5, and lor fireworks and similar displays 
good results can be obtained by the same 
exposure. 

Many pictures w^ere taken in a theatre, 
giving exposures at one second w^ith an 
aperture of f 2 ; from the front row of the 
circle the camera could be held quite still 
on the front rest kindly, but unknowingly, 
lent by the management. The majority 
turned out well, and exposures were made 
w^hen there appeared a cessation of move¬ 
ment in tlie play, the final “ curtain calls/' 



ONE-SHOT, THnii*COLOUR CAMERA. TbU Vivex 
Camera requires ona exppsure to record cfie on the 

three-colour saparacion neiaiives means of colour filters, 
mch one of yrhicK tr^n^mits ona-chjrd of the spectrum. The 
one-*Kpostire camerm eirrtiinaces the necessity of taking the 
ume image three times with different films and plates, and 
it should be considered as comptemenury to the auEo’matic 
repeating-back apparatus ilfustrated in page 379 




when all the cast appear quite still at the 
front of the stage and in the full lighting, 
being the best. In these conditions, hfew- 
ever, the warmer tones are correctly ren¬ 
dered, while the blue and green definitely 
require filters. 

Pictures taken from an aeroplane are far 
more effective than in monochrome, lose 
their tlatness, and objects show up by colour 
contrast ; in sunlight an exposure of about 
1/40 second at 73*5 gives good results. 

Projection on a screen of 6 feet by 4 
can easily be obtained using a small pro¬ 
jector of, say, 100 watts; there is no 
reticulation or line grating effect, nor can 
grain be found, as all the silver has been 
washed away in developing, only the dye 
stain being left as colour pictures, 

VIVEX PROCESS 

PRINTS ON PAPER 

Satisfactory colour prints on paper are made 
possible by the Vi vex process, as developed 
by Colour Photographs, Ltd., and described 
in the following artide by F. W. Coppin, 
Works Manager of the Company, The 
process, similar in basis to Carbro, has been 
standardized so that results are no longer 
the result of experiment, but are assured. 

An example of the Vivex process is given in 
the colour plate facing page 117 

Even the simplest of paper print processes 
requires more time and care than the average 
professional photographer can afford to allot, 
and it is practically impossible to produce 
commercially acceptable colour prints except 
by a considerable outlay on specialized plant 
worked by an experienced staff. 

Professional photo^aphers in England 
who require colour prints on paper therefore 
make use of the Vivex service of Colour 
Photographs, Ltd., of WiUesden, which 
comprises a process for making colour prints 
from separation negatives in a factory 
properly equipped for that purpose. 

The Vivex process resembles Carbro in its 
broad outlines, but the nature of the chemical 
and physical operations involved differ as 
radically from Carbro as Carbro does from 
the original Ozotype process of Manly on 
which it is based. 

As m most colour processes, three-colour 
separation negatives are required and these 
are made through colour filters each of which 
tr^smits one-third of the spectrum. For 
still life work an ordinary camera is used 
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VIVEX AUTOHATIC REPEATING BACK CAMERA. Tfin rtpeacing back appantui ukes three ne^ativea m rapid 
lucceaslon, the cKpofure^ being aucomacically of correct dttration. The proem may reejutre two to three aeconds to complete, 

so that both camera and sublecc must be immovable 


the three exposures being made through 
blue* green and red filters on separate 
panchromatic plates. The time required to 
expose and change the plates and filters is 
too long for subjects which include living 
models, and special apparatus has been 
designed to overcome this, 

Vi vex equipment includes the Vivex 
automatic repeating back—an apparatus 
designed for exposing three negatives one 
after the other in rapid succession. Means 
of automatically governing each exposure 
allow for the production of three properly 
balanced negatives under the most diverse 
lighting conditions in from two to three 
seconds. 

The Vivex one-exposure camera has been 
designed for snapshot work in daylight or 
short bulb exposures in normal studio 
conditions. .All known types of one-exposure 
camera have certain inevitable limitations 
the necessity for using one lens for aU 
types of work, and the absence of camera 
movements), and the Vivex camera is 
considered as a complement to, rather than 
a substitute for, the automatic repeating 
back. Together they are capable of covering 
all normal types of subject. After the nega¬ 


tives have been exposed and carefully 
developed, they are sent to the factory for 
printing. 

The keynote of the factory is standardiza¬ 
tion of conditions—of times of exposure and 
development, of power of light, of tempera¬ 
ture of solutions and workrooms, of atmo¬ 
spheric moisture, of electrical pressure. This 
standardization comes into play at the very 
first stage of the process. Sets of colour- 
separation negatives are first of all measured 
for density. This is done on a scale of neutral 
tones photographed at the same time as the 
subject. The use of such a scale is common 
among makers of negatives for colour 
printing, and if it is omitted the Company 
gets its information by making a trial print, 
a more expensive and less reliable method. 
This grey scale can conveniently be made 
from squares of bromide paper—black, mid¬ 
grey and white. In a perfect set of negatives 
this scale will be of identical density and 
contrast. In practice the general density 
will always vary slightly between each 
negative, but the contrast should be the 
same. 

The grey scale densities are measured on a 
photo-electric cell photometer, the densities 
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;irF p 10 T I ft d as 
curves and tlic 
curves show 
whether the nc^a- 
tivcs lire in pruper 
** bxi la ncft ** for 
colohr primini^. 

If not, onftorinoTft 
may be treated by 
a ±i]>ccijiJ ja^ntem 

of com TO] led 
intCDsifiCdliurt. 

From each ol 
negatives a. 
bromide print i$ 

111 a d c (if the 
dcsirefl scale of enlargement or 
reduction printed tu such a 
depth that the grey scale will be 
idenhc.il on each bruitiidc print. 
Tlic measured densities of the 
m^Uv^ enable the rebtive 
printing times lo be calculated, 
but all factoid mvolvft<3 in the 
production of the Lromide print 
must be under accurate control 
TIiLy means that a consisEent 
light source musL be av.iilable, 
and fur this wiurce mercury 
va|Mnr is used, the euntmi 
supply being rrintrollihcf by 
an automaTtc induct ion regii- 
Liiior, while the light itself is 
continually measured photo¬ 


electric cell plotting devic«, 
Special methods are ii^d to 
ensure accuracy ot time of 
exposure, and the devclopiiicnt 
uf the print is carried out for 
an accurately controlItni lime 
lEl Uevciupur iiiainlained at a 
constant temporaiure, 

Special apparatus has been 
cvolvL-d for wualiing the bro¬ 
mide pnnts to ensure a 
complete removal of the fixing 
sall^. 

These bromide prints ure 
then hroiiglit into coni.xrt. on a 
machine designed for this pur- 
poisc, with sheets of pigmented 
gelarifie (the so-called carbon 
tissue) (vliJch hii^'v 
been thorouglily 
soakH in a cheni- 
ICa I soliz ti nn. 
These g e 1 ll t j n e 
tissues eoiisist of 
soft geLarine con¬ 
taining primary 
Coloured pigmentSv 
There is, therefore, 
y^ellow tissucv piuk 
i issue and blue- 
green tissue. A 
chcRlical reaction 
is set up between 
the chemical 
contained in the 
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c^irbon tiissiie fiitd th(^ blat'k | 

silver of tl^a bromicltr 
aiiil the composition of tlie 
'.rn^itizing coupled with 

(he method of appiicaiioi] 
caiiKis u hurdenillF^ of ih^. 
soft gelatine ^tnrtly ]jropor- 
liuiisil in liepni to She atTLOimt 
frf fiiKver in the hromidc \H'\nX 
LfS every point in its area. 

The bromide prim iis* therC' 
fore, evartly dnplicsileJ in 
iinrdened jjelatine containing 

culoiiT. 

llie bromide print and the 
Lulotir tL^uc^ are iheii stripped 
apL"trf, when it ls found tJuil 
(lie brotnide print has been 
ctunpletefy bleached and a 
faint visible image prod tired 
in the pigmenied gehitlue as a lesuU of the 
hardening action. 

The fuoni in which these operatic'i-ns are 
carried oni maintained automuLkally Ml 
a consliUlt temperature, and special means are 
employed tn miuniiiin the scnsitJ:idng hath 
at an accurate concentration. 

The surface of the pigincriled gelatine on 
which the hardening has taken place is ilicn 
covered with a spcciully prepared support 
whicti lorms the corner fnr the iiiuigc during 
the subsetEietit u^jcratioiis, in which the nn- 
wantfvi pigment is removed and tfie Colour 
images assembled in e?tac! register on to tlte 
final support. Constant checking and con- 
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irol—must of which is automatic—ensiitres 
that the critical balanr.e of the three colours 
is maintained throughout. Ihe ojwrafions 
involved are aJ! somirwhul lengthy and 
complicated and are only possible with 
specially designed plant used undtr con¬ 
ditions w^htre tCTTiperaturcs, humidities and 
light purees aru under ab^lute control. It 
h a necessary' consequence of the methods 
adopted that the amount of the three primarv^ 
colt^urs in any |inrtion nf the finished print 
is determined solely by the amount of silver 
in ihf^ ]iarent bromide, and the inhcrctil 
stability of the processes under these con¬ 
ditions of chemical and physical contrul is 
such that the Ixt lance of 
colour within the necessary 
Kimit:^ is obtained, and runjs 
of idctiLicaf prints preseni no 
practicaL difhcuJty. Prints cati 
be Qjiksbed cither matt or 
and iliey aiu then assem- 
hied on jraper^ w'uud, n ory or 
ji^lass, 

^feticuluus register h ob¬ 
tained however large the print, 
dofinitiun being limited solely 
by the qnnliiy of tfic jsepara- 
fiuii negatives, J he hairs on 
a iwachn fhe textiirv of fubrics, 
tlic brush marks of an oil 
painting, and tfic roughness of 
foliage can Iw niH-flle sharp if 
required, thuugh any degiee of 


















COLOUR PHOTOGRAPHY : (3) SUBTRACTIVE PROCESSES (GASPARCOLOR) 


diffusion necessary to soften hard outlines 
can be introduced if necessary. 

While the majority of prints made by the 
Vivex Process are used as originals for 
magazine illustrations and advertisements 
of a variety of products, a considerable 
business is now done in Vivex facsimile 
reproductions of works of art. 

The willingness of the artist to sign the 
completed prints testifies to the accuracy of 
the process. 

GASPARCOLOR PROCESS 

FOR TRANSPAREKCIES 

One of the most advanced and efficient 
methods of photographing in natural colour 
Is the Gasparcolor system which is the 
Invention of an Hungarian chemist. Its special 
features are here explained by Mr. Imre Caspar 

The requirements for a good process of 
colour photograph}^ are manifold, but never¬ 
theless quite simple. The process should 
not be too elaborate to handle, should retain 
as far as possible all the standard operations 
used in black and %vhite photographic 
practice, and, of course, give accurate 
reproduction of all the colours of the 
spectrum. 

Again and again solutions have been 
suggested to this problem, some of them 
dating back as far as the middle of the igth 
century. It is claimed that the Gasparcolor 
process, introduced about 1932, is a practical 
system providing a solution of the problem. 
In the course of an address to a meeting of 
the Royal Photographic Society on January 
25 th, 1935, one lecturer said : 

Dr. Bela Caspar has given those of us 
who have spent most of our lives studying 
colour problems the material of our dreams— 
a three-colour, virtually grainless film, con¬ 
tinuous in tone, which can be printed and 
processed by practically normal methods. 
No dyeing, no mordanting, no imbibition, 
no toning ; simply print and process/' 

It took twelve years of intensive research 
work to develop this process, and hundreds 
of patents have been taken out to secure 
its protection all over the world. 

The Gasparcolor invention was the fii^t 
to succeed in producing a colour film with 
three layers embodying dyes accurately 
sensiti^d to different regions of the spectrum. 
The Gasparcolor film offers a process by 


meansof which a three-colour continuous-tone 
subtractive picture can be directly printed. 

This film is so manufactured that three 
layers of coloured emulsions are carried on 
one common base. The layers are of silver 
bromide emulsions, which contain suitable 
transparent dyes in suspension. The dyes 
do not affect the sensitivity of the emulsions, 
and can be bleached out at a certain stage 
of the processing in direct proportion to the 
silver image already developed and fixed 
in the layer. It is necessary to have three 
colour separation negatives in order to print 
them on Gasparcolor film. These separation 
negatives can be made in a number of 
different ways. The important point is that 
each of the three separation negatives must 
record only a limited range of the spectrum. 
The structure of the Gasparcolor film is as 
follows : the first layer is purple, the second 
yellow and the third layer blue-green. 

The purple layer is sensitized to blue light 
only, the yellow layer underneath is sensitized 
^so to red Light, and the blue-green layer 
is again sensitive only to blue. Bv using 
coloured light in the printing operation it is 
possible to print the layers quite inde¬ 
pendently of one another. 

How the Print is Made 
The printing is done by making so-called 
intermediate positives from the colour 
separation negati\"es. 

The intermediate positive made from the 
green separation negative is used to print 
the purple layer, A blue light is used, and as 
the purple layer absorbs all blue light, the 
underlying yellow layer is not affected. In 
order to print the 3^eUow layer, the inter¬ 
mediate positive obtained from the blue 
fdter separation negative is used. The red 
light which is used in printing penetrates 
through the purple layer to the yellow layer 
vvithout in any way affecting the purple 
layer, which is not sensitized to red light. 
Finally, a blue or white light is used to 
print the blue-green layer, and in this case 
the printing is done from the reverse side 
of the film. There are, of course, many' 
possibilities of arranging and sensitizing 
coloured layers in different ways. 

The processing machinerj' employed in the 
subsequent development of^ the film differs 
only slightly from the standard machinery 
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used for black and wliite work, apart 
from the greater number of baths employed. 
'Die printed film is first developed in a 
practically normal positive developer. It is 
then washed and fixed in the usual way. 
Then the film is placed in a reversal bath in 
which the dyes in the various layers are 
destroyed in direct proportion to the density 
of the Silver develop>ed. The film is then 
washed and enters a bath in which the silver 
image is bleached by a solution of copper 
sulphate, sodium chloride and hydrochloric 
acid. After a further wash the film is 
placed in a hypo bath to remove all the 
remaining silver. A final wash is applied 
before drying. 

The resulting image is a pure dye image 
entirely free from grain and silver. The 
whites are pure transparent celliiloid. Posi¬ 
tives, and not the original negatives, must 
be used in the printing process, because the 
amount of dye destroyed is always in direct 
proportion to the silver present; therefore 
the resulting dye image obtained must be 
the reverse of the silver image printed on 
the Gasparcolor film. The making of inter¬ 
mediate positives has also added advantages, 
in so far as the exposure balance can be 
more easily adjusted and any number of 
intermediate positives can be made, thus 



METHOD OF POINTING GASPAVlCOLOFt FrLM. Thn 
pifik and bltie-greeii Bmulslonsi are printed in one oporation, 
Subsequently the yellow e mult Eon is printed. After completion 
of the three printlnips the film is developed and reversed. The 
reversal process contp ecely removes the silver, leaving a clear- 
coloured gelatine 


making the printing of copies of a film 
possible at any properly equipped laboratory 
an}^here, and so permitting the safe pre¬ 
sentation of the original negatives for a 
long time, 

Gasporcoior Process in Brief 

In brief, the chief features of the Gaspar¬ 
color process may be described in the 
following way : 

(i) It uses a three-colour film giving an 
excellent reproduction of the whole range 
of the spectrum employing a standardize 
manufactured film stock; (2) it provides a 
photographically produced print and does 
not rely upon dyes, coloiu* toning or chemical 
additions to produce colour. An almost 
standard black-and-white laboratory pro¬ 
cessing equipment can be employed without 
special machinery. At the conclusion of 
processing operations a film appears com¬ 
pletely transparent and grainless ; and it 
has a continuous tone, three-colour image 
with a smooth range of gradations, which 
will bear very favourable comparison with 
the most satisfactory black and white 
positive print. 

It does not require more light in the pro¬ 
jector as the image is a pure transparent 
and grainiess dye image, no silver being left 
in the emulsion and the prints are therefore 
less liable to scratches than the black-and- 
white film. 

A black sound track on a transparent red 
background is used which gives normal 
results. 

All these considerations make the process 
easily adaptable because any existing black- 
and-white processing laboratory can trans¬ 
form its machinery to process Gasparcolor 
film. 

Naturally a great deal depends on the 
availability of a simple and efl&cient colour 
n^ative for use as a single negative in an 
absolutely standard camera. 

On the basis of research %vork done by 
Gasparcolor chemists it is quite conceivable 
that a negative materia! fundamentally 
similar to the existing Gasparcolor film and 
eminently suitable as a negative colour film 
will soon be produced. Such an advance 
would influence the development and general 
adoption of colour films to a degree hitherto 
unforeseen. 
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L K Chilton, FJnst.P., 

Of liford. Ltd 


Foilowmg la logical sequence the series of articles dealing with colour photoeraphy in 
general and the various types of additive and sul>traccive processes involved* is this article 
on colour printing on paper. Sections S-7 that follow deal with individual pigment, 
imbibition and toning paper printing processes 


A LL processes in this group are necessarily 
iX of the subtractive type, as a little 
' • thought will show. In all ad'iiiive 
processes see Colour Plate (Fig. facing 
p3-ge 337) the picture is built up of adjacent 
red, green and blue coloured elements 
more or less obscured by a black silver 
deposit; in the rendering of a pure white 
there would be no silver deposit but only 
a plain pattern of minute red* green and 
blue elements side by side. This would give 
on paper a dingy grey, since each element 
would reflect but one^third of the light. 

Colour Components 

Colour prints on paper thus require the 
superimposition in register of three coloured 
image components see Colour Plate (Fig, 2, 
facing page 357} upon the white paper 
base. The depth of colour in each com¬ 
ponent ranges from nothing up to some 
maximum, white being rendered by local 
absence of colour from aU three components 
and black by the colours being at their 
greatest depth in all three. One image com¬ 
ponent is obtained by printing from each of 
the three colour-separation negatives, and 
the final print may involve the bodily 
assembly of three different emulsion layers 
on their supports, as in Chromatone : or of 
the three " emulsion " layers alone, as in 
Carbro (or its commercial form. Vi vex) ; or 
simply the printing of two of the images 
(^,g, in diffusible dyes) upon the third image 
contained in the base print (or of all three 
images on a plain white base), as in Pinatype. 

As in aH subtractive processes, the colours 
of the three print components must be com¬ 
plementary to the colours of the taking fitters. 
Thus the print component from the red- 
separation negative has to be coloured nmim 
red (or blue-green), and those from the green 
and the blue separation negatives have to be 
coloured minus green {or magenta) and 
minus blue (or yellow) respectively. For this 


reason the negatives are frequently called 
the blue-green (less correctly, “ blue ”), the 
magenta (less correctly, "'^red and the 
yellow, " printers. ” 

How are the colours introduced into the 
print components ? Evidently we may either 
use a sensitive material already uniformly 
coloured and remov^e the colouring matter 
that is not required in the picture, or we may 
start with uncoloured material and intro¬ 
duce colour in place of the silver of the 
developed image. The Carbon and related 
processes and Duxochrome are the only 
available processes using ready-coloured 
sensitive materiah 

In all other present-day processes the 
colouring has to be introduced during the 
processing stages ; this is effected either by 
preparing relief images and dyeing them by 
“ imbibition " (with subsequent transfer of 
dye) or else by converting black-and-white 
silver images to coloured images by (a) dye- 
mordanting or (6) chemical toning. Coloured 
images prepared by dye-mordanting are 
often too opaque, however, for this method 
to give real success in colour-print work. 
Practically all available colour-print pro¬ 
cesses are but combinations of these few 
basic operations. Before describing the more 
important types it would be well to say ^ 
few words about relief images " and their 
production also Table in page 385}. 

Relief images 

In the Carbon process, gelatine containing 
ammonium or potassium dichromate is made 
insoluble by the action of light. In the 
Carbro process this same insolubilizing or 
tanning of gelatine is brought about by 
placing a dichromated pigment layer in 
contact with a wet bromide print; wherever 
there is a silver image this becomes oxidized 
and the gelatine in its neighbourhood tanned 
by the reaction products. It is a simple step 
from this to take any black-and-white silver 
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image in a soft gelatine layer and bleach it 
in a bath containing dichromate, when the 
gelatine will be tanned wherever there is a 
silver image. If the layer is then washed in 
warm water the unaffected gelatine is dis¬ 
solved away leaving a relief image in 
hardened gelatine, the thickness of which 
corresponds with the original silver image. 

As a simple alternative the original image 
may be developed in a tanning developer 
such as pyrocatechin. thus avoiding the 
bleaching operation. Dnxochrome employs 
ready-coloured material converted to a relief 
by a tanning developer, w'liile the Eastman 
Wash-Off Relief process uses the tanning 
bleach method. In all relief processes it is 
essential to expose the material through a 
transparent support (usually celluloid) so 
that the image is located next to the base ; 
otherwise it would wash off during the hot- 
water washing stage. 


Support 


Sensitiw 



to 

ftrndif oltcrhsd in hot iiwffr 



repport-hmce /poiifipd 
iy hot iuater 


SUPPORT IN RELIEF PROCESSES. Diagram showing 
why in relfeF p^rocesscs the tnaterial must be exposed throysh a 
transparent support with the image next to tht base 


Relief Processes, — Dyebro. This 
process, now of historic interest, employs 
dichroma ted gelatine tissue, but the relief is 
obtained following contact with a w'et 
bromide print (as in Carbro) instead of by 
light-action. 

Duxochrome uses special pre-coloured 
emulsions coated on a " strippingceliuloid 
base. With normal negatives the contact 
printing time for each component will be 
5/t5 sec. at three feet from a 40-watt lamp. 
All tliree may be developed together, using 
the proprietary developer, freshly made up 
in distilled water and of strength adjusted 
to suit the contrast of the negatives. The 
films are fixed in plain acid hypo, washed 
briefly in cold running water and then placed 
in hot water (120"" F.) to dissolve away the 
untanned gelatine.- Finally, the black silver 
image is removed in Farmer's reducer and 
the films thoroughly washed %vith warm 
water, thus leaving positive reliefs of coloured 
gelatine. These reliefs are next treated in a 


series of baths designed to render the colours 
absolutely permanent and, after washing and 
dr^ung, not too drastically, are ready for 
stripping and transfer to a paper base. 

Eastman Wash-Off Relief Process, 

This employs a special film not containing 
the final colouring matter, but bearing an 
emulsion (of speed suitable for contact or 
projection printing) containing a removable 
yellow dye which, by controlling the pene¬ 
tration of light, gives in the course of process¬ 
ing a well-graded relief image and therefore 
good printing quality, which is further im¬ 
proved by exposing through a Wratten violet 
filter No. 35. Equally exposed negatives 
require equal printing exposures. Develop¬ 
ment is carried out with the Eastman D-ii 
developer and the material is then fixed in 
a non-hardening fixing bath, e.g. Eastman 
F-24, followed by thorough washing in run¬ 
ning water. The film is next bleached in an 
acid dichromate bath (Eastman R-ro) and 
is transferred directly to warm winter at 
110“ F., which dissolves away the unaffected 
gelatine and leaves a hardened relief corre¬ 
sponding to the parent silver image. The 
production of a relief by means of an acid 
bleach is the means employed by Technicolor 
to obtain their printing matrices, and super¬ 
sedes the older methods of tanning with 
pyro developers. Technicolor is, in fact, 
very similar to Eastman Wash-Off, except 
that the tricolour dj^e images are finally 
supported on gelatinized cellulojd instead of 
paper Technicolor). The Eastman relief 
process is considered in detail below. 

Jos Pe Process, This utilizes reliefs pro¬ 
duced with the aid of a tanning developer, 
the reliefs being dyed by imbibition and used 
as printing matrices much as in the Eastman 
process above {see further in page 394)- 


SURVEY OF PRlNCiPAl RELIEF PROCESSES 


MetlLod of 
producing 
relief 

Ready- 

coloured 

material 

Uncolonred 
material dyed 
by imbibition 

Light-action on di- 
chromated gum or 

Carbon 

Pinaty'pe 

gelatine 

" Contact ** action on 
dichromattl. gelatine 


Dyebro 

C arbro 

Tanning de^rnit. of 

Duxochrome 

Jos 

silver image 


Eastman 

Wash-Ofi 

Relief 

Tanning bleach of 
silver image 
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Chemical Toning Processes, Chroma- 
tone {inS). This is the only all-toning ” 
process so far available. The emulsions used 
are of speed suitable for projection printing and 
are coated on a thin collodion stripping base ; 
after developing, fixing, washing, bleaching 
and toning, the three-part images (stripped) 
are bodily assembled in register, face down¬ 
wards, upon a gelatine-coated paper base. 
Special bleaching and toning solutions are 
supplied by tlie manufacturers and, in addi¬ 
tion, three developer formulae are recom¬ 
mended, suitable respectively for softn normal 
and vigorous negatives. Sse further in 
pages 396 and 397. 

General Remarks. Negatives for colour- 
print work should normally be w^eil balanced, 
such that neutral (grey) tints in the subject 
are rendered equally dark in all three nega¬ 
tives. So far as possible, therefore, a scale 
of black-and-white tones stepped densi¬ 
ties on a sheet of bromide paper) should 
always be included in the subject, Kepro- 
ducibility of results in any colour-print 
process is obtainable only by the most rigid 
adherence to a set programme, such as that 
recommended by the various manufacturers ; 
there is no room for slipshod work, which 
will inevitably result in disappointment. 
The same precise working is necessary to 
obtain proper registration of the print 
components, since there is yet to be found a 


support which is absolutely non-stretching 
in the processing baths. In particular^ if 
the three components have to be finally wetted 
do^’im for assembly or transfer, all three 
most be allowed the same soaking times, 
or colour fringes wiU result. 

It is not possible in a short article to give 
more tlian the general outlines of the pro¬ 
cesses, but detailed instructions are available 
from the manufacturers and in the books 
listed below. See also separate articles on 
Figment, Imbibition, and Toning Processes 
in pages 386—398. 

It may be well, however, to repeat that 
the majority of new ** colour print pro¬ 
cesses appearing from time to time are little 
more than combinations — with improved 
materials or minor changes in technique— 
of the basic processes siirv^eyed in this article. 
Only in a few cases do they employ essen¬ 
tially new inventive steps. This may be of 
itself a disadvantage, but the opinion may 
be hazarded that the successful process of 
the future will require a real breakaw^ay from 
con^ ention. Books for further study are : 


E. J. Wall: Practical Colour 
(Boston: American Photograpiiic 
ig22). 


Photography " 
Publishing do., 


F. K. Newcns: Colour Photography '' (London ' 
Blackie & Son). 

C. E. LJnnn : Natural Colour Processes '' (Lon¬ 
don: Chapman & Halt 1936). ' 

E. M, Fanstone: "Colour Photography" (Lon¬ 
don: Pitman. 1936). 
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iTf principles forming the basis of the various methods 

prints on paper are described. These processes are uov/ dealt with m 
detail in a further senes of articles which are arranged ^ follows : 

Autotyp* Carhro Process, by B. Chambers, F.R P S 
(bj Ouxochrome Process, by J. H. Cooec 

Followed by Sections 6 and 7. dealing with Imbibition and Toning Processes for Paper 


I N the monochrome photographic printing 
processes known as Carten and Carbro 
the beauty and permanence of the results 
are in essence due to transferred pigments 
which may be black or any one of a range of 
colours. In the processes considered in'^this 
section the principle is carried further. In its 
logical development the superimposition of 
three pigment colours transferred in correct 
register and order gives us Trichrome Carbro, 
a process which, though being far from the 
simplicity of this bare statement, has pro* 
duced colour prints of great beauty and per¬ 
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manence. The related process well known as 
Vivex, a scientific and elaborate development 
of prbro on different lines, is considered 
With the subtractive processes. 

Another de\'elopment on the parallel lines 
of pigment and wash-off relief uses sensitized 
pigment tissues. It is said to present no great 
difficulties, although the transferring opera¬ 
tion is of critical importance for proper regis¬ 
tration and to secure the necessary freedom 
from colour fringes. Good prints have been 
obtained using a one-shot colour camera 
exposures i/ioo sec. (see Plate facing p, 384)! 
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Fig. 2. RepEatJfiE back with the red* green 
and blue filters in position. When the plate 
Is moved along the back the filters are auto¬ 
matical Ir changed. The back with the dark 
slide in position is shown in page 38S 

one side of it so that it can 
be trimmed ofif the print with¬ 
out interfering witli the actual 
composition. This wedge is a 
strip of bromide paper printed 
in squares of density varying 
from black at one end, through 
greys of diminishing strength, 
to white at the other. 


TRICHROME PRINTING: 

CARBRO PROCESS 


The Trichrome system of producing coloured 
photographic prints is based on the Auto¬ 
type Carbro process. Here Hr, B. Cham¬ 
bers, F.R.P.S,, describes in detail the whole 
technique entailed in Trichrome printing, 
which is speciaUy suitable for the amateur 
worker 


Among the various methods of producing 
photographs in natural colours, the Tri- 
chrome Carbro process is one which can 
readily be undertaken by the amateur. 
The final colour photograph may be either 
in the form of a transparency on glass, for 
projection, or on a paper base. The basis of 
the process is identical with that of the 
monochrome Carbro, which is fully described 
under the heading Carbro in pages 248 
to 252. 

The process may be summarized as follows : 
Three separate negatives of the object are 
made on panchromatic plates through tri¬ 
colour filters, and Carbro prints are made 
from these on blue, red and yellow^ pigment 
papers on celluloid supports which are then 
superimposed in absolutely correct register 
on to a temporary support. Lastly, they 
are transferred from this on to a hna! 
support. 

Making the Negatives. 

Three separate negatives of the 
object are made on pan¬ 
chromatic plates through tri¬ 
colour filters : these being blue, 
green and red* The plates 
must all be of the same type, 
and should be taken from the 
same box, so that there is no 
difference in their character¬ 
istics* Neither camera nor object 


TRICHROME CARBRO. Fig* J* Autocrpe r«p«3UnE back with eh« rocu^sinf 
scre«n $hpwit in pasielon* The back* wfilcli h eaitljc fitted to any stand camera, 
Sreetly simplifies the openktion of mskin^ three otactly registered negatives 


must move during the exposures, otherwise 
difficulty in registration will be encountered 
later. The exposures through the three 
filters vary and differ considerably according 
to whether daylight or artificial light is 
employed, but the filter factors are supplied 
by the plate makers in every box of plates* 
It should be noted very carefully that a mix¬ 
ture of daylight and artificial light must 
never under any circumstances be used or 
the results will be most unsatisfactory. 

The filter may be placed in front of the 
lens* in which case focussing should be done 
before they are fitted ; or behind the lens, 
when focussing must be done with the filter 
in position. It is advisable, however, to 
make use of the Autotype Repeating Back* 
since in this inexpensive adjunct the colour 
filters are an integral part of the fitting and 
are automatically changed when the plate is 
moved. With this accessory only one long 
narrow plate is used (these special plates 
can be obtained from Messrs, Ilford, Ltd.), 
on which the three negatives are taken side 
by side {see Fig. i). 

In photographing ** still life ” or similar 
subjects it is useful for the beginner to place 
a graded wedge, which is supplied by the 
Autotype Company, near the object, but at 
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FSg, 3, Left: Repeating back 
with dark sltde in ^ition 
ready for making the third 
exposure 


Fig. 4. Below; Filter holder 
centaining the three-colour 
filters. This attachment is 
an atternative co the repeat- 
ln:g back. It clips on to the 
lens mount 


Developing the Negatives. This is carried 
out in the normal way, the time and tempera¬ 
ture method being recommended, A soft 
negative, possessing full gradation, should be 
aimed at : dense or contrasty negatives 
should be avoided. When separate plates 
are used, they must be developed together 
in the same developer for the same length of 
time, and care must be taken to note through 
which filter each was taken. 

Making the Bromide Prints. The 
bromide prints from the negatives are made 
with narrow white margins, and should 
receive correct exposure and full develop¬ 
ment. Grades of paper kno^ra as platino- 
matt or ordinary should be used, and should 
be marked on the back to show from which 
negative each was made. 

It should be noted that papers which have 
received a supercoat to prevent stress marks 
are unsuitable, as this extra coating of gela¬ 
tine prevents the full tanning action of the 
silver image of the bromide when it is placed 
in contact with the sensitized pigment paper. 



If the bromide prints have been correctly 
made, the graded wedge previously mentioned 
should appear of the same strength and con¬ 
trast in each print. When the bromides have 
been made, they can be used straight awav 
or alternatively they can be dried and put 
away for future use. 

Waxing the Celluloidsp Carbro prints 
are made from the bromides and developed 
on celluloid supports. These should be 
larger than the bromides, leaving an inch or 
two to spare all round. They are first of all 
waxed to enable the Carbro images to leave 
them at the required time, A small piece of 
soft rag is moistened in petrol, rubbed on 
the special waxing compound, and this is 
spread over the celluloid, which 
is then very thoroughly polished 
with a soft cloth. It should be 
noted that onh' a very small 
quantity of wa.x is necessaiy^ 
Wlien polished, the celluloids are 
laid aside. 

Two stock solutions known as 
A and B are required. Their 
formulae are as follows: 

I oz, 
t oz. 
lO ozs. 


i&D grs. 

40 grs. 
100 grs, 
to ozs. 



Fif. 5. Bench layouc for Tfichrofne printing- A, Solution for bach No. I ; 
B. Solution for baith No, 2 ; C, Dtsh of water for 3oakIn£ bromides : D, CeMu* 
laid iheeu ; E, Timing clock \ F, Blotters ; G, Tocolour tissues i H, Bsth NoJ; 
I, Glass for squeegeeing colour-sheet and bromEde print; L, Squeegee ; M. Knife 


Stock Soiothn A 

Potassiiim ferricyanide 
Potassium btomide .. 
DistUled water to 

Stock Solution 5 

Potassium bichromate 
Chromic acid 
Chrome alum ,, 
Distilled water to 
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Working baths are then made up as 
follows: 

(A) stock solution "A/* i part. Water, 4 parts. 

(B) Stock solution " B," i part Distilled water, 

4 parts. 

Batti A can be used for a considerable time^ bat 
Bath. B should be renewed for each set. 

These solutions can be obtained, if desired, 
in the form of stock solutions from the 
Autotype Co., Ltd., of 59, New 
Oxford Street, London, W.C.i, who 
are the manufacturers ot all the 
materiats required for the process. 

A quantity of the above solutions 
is poured out in two separate dishes 
and a piece of the blue pigment 
paper, which should be {and this 
applies to the other two colours) 
larger than the bromide print to 
allow an ample overlap all the 
way round, is then placed in Bath 
A. After about two minutes it 
is removed and placed face down¬ 
wards on a sheet of glass and light¬ 
ly squeegeed to 
remove surplus 
solution. It 
is then placed 
straight into 
Bath E and left 
therein for 25 
seconds, care 
being taken to 
keep the pig- 
ment paper 
immersed in the 
solution, after 
which it is taken 


out and placed face downwards on to the 
appropriate bromide, which has previously 
been thoroughly soaked in cold clean water 
and laid face upwards on a piece of glass. 
The two are tlioroughly squeegeed together 
and the piece of glass with the " sandwicli ” 
adhering laid on one side. 

The red and yellow pigment papers are 


Fig. 6 . Showing how 
£h# colour clssue is held 
IE two Corners ^nd 
pushed under cKe sur¬ 
face of Bath Nc. 3 


Fig. 7. First bromide 
prior face up on glass 
with colour sheet being 
placed In position. The 
tissue must fall lightijr 
an to the bromide print 



Fig, 8. Squeegee in use on sandwich. Movement is made firmfy and evenly 
in all four directions. The glass is placed on one side afterwards, and left 
for ID-lS minutes 


treated in a similar way and all 
three are then put aside for ten 
minutes. 

At the same time as A and B 
baths are being prepared, a third 
dish should be got ready contain¬ 
ing half methylated spirit and 
half water. Just enough to cover 
the pigment paper should be pre¬ 
pared, as this bath must only be 
used for the one batch. The 
preparation of this bath should not 
be deferred till it is required, as 
the mixture of spirit and water 
causes the temperature to rise, and 
it should not be used until it is cool. 


3^9 
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COLOUR PHOTOGRAPHY: (S) PiGMENT PROCESSES (CARBRO) 



end from time to time and obser\dng: 
whether any pigment is running 
off the image. Similar treatment 
is given to the red and yellow 
pigment papers on their celluloids. 

Should frilling up of the Carbro 
image from the celluloid be ex¬ 
perienced. a small amount of chrome 
alum may be added to the develop¬ 
ing water, but quite recently new 
non-frilling pigment papers have 
been introduced, and this trouble 
appears to have been entirely 
eliminated. The bromide prints. 



Fij. 10. When the pigment eommenciet to tsoie Dutac the edges the hicktiiE 
paper ii stripped, keeping the celluloid beneath the water, iS hero shown 


F*g. 9. How c he cel I u lo id beari n g t h e col o u r s heet 
Es immersed in hot water. With colaur sheet hs- 
neath. It Is bent sIlEhtly as shown and pressed 
beneath the surface, the paper backing comtni 
Into contact with the water first 

Ordinary spirit as obtained at the 
oil shop is quite suitable. 

After ten minutes the blue pig¬ 
ment paper is stripped from the 
bromide and immersed in the spirit 
bath for about 6o seconds and the 
bromide print put into a dish of 
cold water for subsequent attention. 

A sheet of celluloid with waxed 
surface uppermost is then placed 
on the sheet of glass and the blue 
pigment paper withdrawn from 
the spirit bath and squeegeed to 
it. A sheet of wax paper is laid on top 
and then they are placed between blotting 
boards. 

The red and yellow pigment papers are 
similarly dealt with. 

Developing the Carbro, After some 
ten minutes the blue pigment paper and 
celluloid are placed in a dish of hot water 
of about 95"^ F. with the pigment paper 
undenieath, bending slightly so that the 
latter is on the outside of the curve {see 
Fig. 9). After a few seconds the celluloid 
is turned over so that the pigment paper 
is on top. and is again placed in the hot 
w^ater. As soon as the pigment is observed 
oozing round the edges, the pigment paper is 
gently stripped from the celluloid under 
water, and the pigment paper thrown aw^ay 
{Fig, ro). Development of the Carbro image 
is completed by gently mo\ing the celluloid 
under w'ater until all the superfluous pig¬ 
ment is dissolved away, and this can be 
determined by holding the celluloid up on 


after having been thoroughly washed, are 
redeveloped and washed again, after which 
they are ready for making further Carbros, 
When the three Carbros have been developed 
on their celluloids, they are hung up to dry. 
They should be left where the greatest 
possible current of air can reach them, 
but at the same time as dust-free as 
possible. 

Transferring to the Temporary 
Support* The next step is to transfer the 
three Carbros to the soluble temporary 
support paper, a piece of w^hich is placed in a 
dish of cold w^ater, prepared side downwards, 
and allowed to soak for a few minutes. (The 
prepared side can be determined by placing 
one corner betw'een the teeth when the pre¬ 
pared side will stick.) The blue Carbro 
image is then slid beneath the paper and the 
two withdrawn from the water and squeegeed 
together and, after surplus moisture has been 
blotted off, are hung up to dry When quite 
dry the temporary sup|K>rt paper is stripped 
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COLOUR PHOTOGRAPHY : (5) PIGMENT PROCESSES (CARBRO) 


from the celluloid, when the blue 
image will be found to have left 
celluloid and have been trans¬ 
ferred to the temporary support. 
The celluloid is then ready for 
re-waxing and further use. The 
next step, and a most important 
one, is to remove the him of wax 
which has also been transferred to 
the temporary support. This is 
done by moistening a piece of soft 
rag in petrol and rubbing all over 
the surface of the support, and 
wiping off ^vith a clean piece of 






Fig. It. Temporary support with Carbra image 
and celluloid bearing die nexiL colour being placed 
togecber for rough reglscfaiion. The celluloid is. 
slid underneath as shown 


two apart, place in water and start 
again. Provided reasonable care is 
exercised, these images will stand 
quite a lot of " teasing,” 

WTien the red image has been 
superimposed on the blue, these are 
hang up to dry and stripped apart 
as before, when the blue image 
with red superimposed will have 
been transferred to the temporary 
support, and after again carefully 


Fig, 12. The sand wick is placed on fa lotting’pa per, 
celluloid u ppermo5t,and moved into exact fegiscer. 
Local correction I; effected with finger-tips 


rag* To make certain that this 
operation is complete, it is as well 
to repeat it a second time* 

Transferring the Red Carbro^ 

The soluble temporary support is 
again placed in the dish of water, 
allowed to soak for a few minutes 
and the red image slid underneath 
and withdrawn as before. After 
this it is roughly placed into 
register and given a light stroke 
with the squeegee. This " sand¬ 
wich ” is then placed on a piece of 
white paper, or held up to a strong 
light and the two images slid about 
until exact register is obtained, when the}' 
are squeegeed together in perfect contact* 
care being taken to see that no movement 
takes place while doing this (Fig S.) 

Should the red image refuse to slide on the 
blue, or n^vement take place during the last 
squeegeeing, it is permissible to strip the 



Fi{. II* The transfer to final paper. The three cofnbined images, after being 
stripped from the cellulpidi, are squeegeed into contact with the transfer paper. 
After Immersion In warm water the two are gently pulled apart, as shown, the 
coloured photograph being traniferred to the finat support 


remov’ing the wax, the yellow image is treated 
in a like manner. 

Transferring to the Final Support 
Paper, Wiien the three combined images 
have been stripped from the last celluloid, the 
wax is again removed and the temporary 
support again soaked in water for not more 




COLOUR PHOTOGRAPHY ; (5) PIGHENT PROCESSES (DUXOCHROME) 


than one minute, when it is laid face down¬ 
wards on to the prepared side of a piece of 
single transfer paper which has been pre¬ 
viously soaked in water for ten minutes 
and the two are squeegeed together. They are 
placed between blotting boards for about 
20 to 30 minutes, then withdrawn and 
placed in a dish of warm water at about 
105° F. After a few moments the soluble 
support is stripped off under water 

A coating of soluble gelatine, though 
invisible, is left on the surface of the print, 
which should be very gently splashed to 
remove it. It will now be seen that the three 
superimposed images have left the soluble 
temporar>^ support, which is of no further 
use, and have been transferred to the final 
support. This is now hung up to dry. 

Trichrome Transparencies. These are 
made in exactly the same way as described 
above, but instead of transferring to a final 
support paper are transferred to glass, 
which can be obtained in all sizes. All three 
images for a transparency should be decidedly 
darker than those produced for a print. The 
transparency %vhen dry should be bound to a 
piece of white opal, or ground glass. 

Lantern Slides. With the discovery of an 
exceptionally transparent yellow, it is now 
possible to produce three-colour lantern slides 
by the Trichrome Carbro process, and slides 
produced by this method possess definite ad¬ 
vantages over most screen plates. They are 
more transparent and can be projected 
with a comparatively low power illuminant. 

DUXOCHROME COLOUR: 

A PRINT PROCESS 

Glossy or matt prints in colour are fairly 
easily obtainable from special Puxochrome 
colour films. The Duxochrome films have 
the great advantage of allowing printing to 
be done from separation negatives either 
by contact or by pro|ectiori. An example 
is seen in the Colour Plate facing page 393 

The Duxochrome paper printing process 
of Messrs. Johannes Herzog Sc Co., of Bremen, 
possesses certain similarities relating it 
to both the Carbro and Wash-off Relief 
processes. The Duxochrome colour printing 
films are the “ idea ** in the process ; they 
are red, blue and yellow as tricolour carbon 
tissues, but are also sensitized as are Wash- 
off Relief films. This latter factor makes it 
possible to print from separation negatives. 


In addition to depending upon pigments, 
Duxochrome is a " relief ” process; in 
other words, it depends upon differing depths 
of gelatine to form varying gradations of the 
three complementary colours. As with all 
printing methods, a good set of separation 
negatives is a sine qua non. 

The Duxochrome film packets are opened 
in red light as for bromide paper, and testing 
for exposure is carried out with the strips 
supplied. The colours of the films are easily 
distinguishable, the blue appearing almost 
black. The films must be exposed (to their 
respective negatives) through the back or 
celluloid side, and the speed is similar to that 
of slow bromide, but all the colours are not 
equal in sensitivity, as naturally the red and 
especially the yellow dyes have a filtering 
effect upon the blue sensitive emulsions. The 
films should not be developed visually. 

Development is carried out only in the 
developer supplied, which differentially 
hardens or tans gelatine in the region of a 
developed silver image, as do all developers 
containing pjTo or pyrocatechin. 

If the separation negatives are of normal 
contrast, five minutes development at 65° F. 
will be correct. When printing from ver^^ 
contrasty negatives, howe%^er, it is advisable 
to develop the well-exposed films for only 
three minutes at 78° F. Further dilution of 
the developer will also contribute towards 
additional softness. From very soft separa¬ 
tions only half the water should be added to 
the developer stock and development pro¬ 
longed to eight minutes. The sets of three 
films should be developed at the same time 
and must be frequently moved in the 
developer. The once used developer must 
be thrown away and fresh used every time. 

After development films are transferred to 
a non~kardenmg acid fixing bath, and when 
fixing is complete all subsequent wnrk may 
proceed in daylight. 

Fixing flath 

Hypo .. .. ,, ,, ^. ,, ,, 2 ozs. 

Potassium metabisulphite.. ,. .. i oi. 

Water. _ _ .. . . 4 ozs. 

The films are next rinsed in water for three 
minutes, and then placed separately in water 
at about 120® F. The colour emulsion not 
hardened by the tanning developer will 
begin to melt and wash away ^s in the 
Carbon or Carbro processes, with the 
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COLOUR PHOTOGRAPHY : (6) IMBiBITlON PROCESSES 


difference that there is no possibility of 
frilling with Doxochrome, The hardened 
colour emulsion will remain showing as a 
relief; if the high-lights of the image should 
refuse to wash clean, the film has been over¬ 
exposed, and if gradations are lost in the 
lighter areas, exposure must be increased. 

The colour of the three Duxochrome films, 
after washing out, remains degraded by the 
black silver image which is left in the relief, 
and this is removed with ferricyanide and 
hypo in the following proportions : 


5 /eachBath 

A. Hypo .. ». ,» ,. .. .. i6 ozs. 

Water to make 32 ozs* of solution 
B* Potassium ferricyanide , - .. t oz. 

Water . ,, ,, *.32 ozs. 

For use mix : 

T Sk • T T3 m . p tvj 4*-^ 


Bleaching takes about three minutes, after 
which the films are washed for ten minutes. 

Washing-Out for Colour Balance, 
The next stage in the Duxochrome process 
is unique. The three wet films are super¬ 
imposed in register on the bottom of a white 
dish for examination, the yellow at the bottom, 
and the red and the blue on top. Should 
any one colour predominate, it ma}^ be 
reduced by placing it back into very hot 
water when a little more of the relief will be 
washed away. Care should be taken here to 
see that over-correction is avoided by con¬ 
tinually testing and washing out. In this 
way, if the three elements are not grossly 
incorrect, colour balance may be obtained. 


Local retouching may sometimes be desir¬ 
able, and a swab of cotton-wool soaked in 
very hot w^ater may be used to rub gently 
over the area it is desired to lighten. 

The Duxochrome films may be dried either 
naturally or \xith the aid of an electric heater, 
and %vhen this is complete a piece of gelatine- 
coated transfer paper v^ith the dried yellow 
film are placed together in cold water for five 
minutes. After this time remove the paper 
and film with their emulsions together and 
squeegee into intimate contact, excluding 
all air. before placing the sandwich under 
lieaw pressure, either in a copying press or 
between two heavily weighted boards. After 
ten minutes remove the film and paper 
combination, and commence drying naturaly 
or with the aid of gentle heat or a fan. 
When dry, the paper bearing the yellow image 
will leave the film of its own accord. Drying 
needs to be very thorough before the paper 
will completely leave the celluloid. 

The blue film is next placed in cold water 
together with the transferred yellow image 
for one minute, after which register is obtained 
by sliding the blue image over the yellow. 
WTien register is exact, the two are squeegeed 
together and placed under pressure as before. 
The red is added in register 10 the green 
image formed by the yellow and blue and the 
picture is complete. 

The glossy surface of the newly transferred 
print may be made matt by simply immersing 
in cold water for a few minutes. 


COLOUR PHOTOGRAPHY: (6) IMBIBITION PROCESSES 

In the following article yet another form of process for producing photographic colour 
prints is described. Based on a system devised more tnan fifty years ago, these pro¬ 
cesses include the following : 

PirnLyps 

Jos 

Wash-Off Relief 

An example of the last-named process is given in the Colour Plate facing page 392 


T he dye-transfer or imbibition processes 
can be traced historically to an English 
patent of L. Wameke, who, in iS8i. put 
fonvard a process of developing with pyro- 
ammonia without the addition of sulphite, 
the untanned gelatine being subsequently 
washed awa> with hot water. Several relieT 
forming development formulae were subse¬ 
quently patented, that of G, Koppmann, 
using pyrocatechm without sulphite, being 
commercialized as the Jos Pe process. 


The three-colour imbibition process has 
been applied to cinematograph work with 
considerable success by the Technicolor 
Company {see Technicolor). 

Pinatype Colour Prints- This process is 
the prototype of all imbibition procedure. It 
was introduced in 1906 by the German dye 
firm. Lucius & Brunntng, and was based 
upon methods devised by Edwards in 1S75. 
The process is not so popular today, 
possibly due to the rather numerous steps 


m 





COLOUR PHOTOGRAPHY: (6) IMBIBITION PROCESSES 


reqiiirHl in iivnrking k. but tt has die 
advaiUajue of iuiy uumlHir uf pKnts 

fmm fhesameset ol print phiies. 

lo brifi tliL- proLL'SH mjuirifa three jTOHstive 
rr:in«p,'^r^nfies to he made from separation 
Kroiii tlirtie print plates " 

are made by expostire on co gdatluc coated 
piuli^ soiisitizi:d uith bklirnmate. The phitcB 
are Then stained tip in tricolour ' Fina " 
tl yes^ and llie arcus %vhicti vi^ere unhardened by 
light-action ab$orb the maxiinum dVOp whidi 
is nex t mmsfcTTcd nn to a support of i^eEatine- 
raated paper. 

Since the tfarly days of Pinatype and Jw 
the possibiliues of psiiij^ silver cniulrion 
positives to make the print plates have 
brought us to the modem equivaienl knuvv'ii 
as HsLstman Wash-Off Relief, 

Jos Colour. |oH PiS is not only a 
print process but a coinpleie wstont oi coloirr 
photography including one-shm camera^;. 

The procesis is " relief " and imbibition " 
at the «ame time, :ls it depends upon varying 
depths of colourioss goktinc to ''imbibir"' 
amauntj^ of dye before Transfer to pafier, 

Jos Pe supply sensttked pJalcs from which 
the reliefs ar<? made, and these are e?^ posed 
through the biick to the usual scpnaliun 
nC;^alives. The speed uf the ernulHion is 
.about that of an ordinary gaslight lantern 
plate. The plates arc developed in a special 
Jos developer which contains a tanning 
agent. Development is ub.served through the 
glass side oi the plate, 

VMicn development is judged to Im! com¬ 
plete. the postlives are transferred to a stop 
l>ath made as follows : 

Pi.itas6iu 113 inetHhiM[| pli tic .. , ^ 50 i^nnH. 

Water . t litre 

rhe plates are itien immersed in hot water 
(120® FT. when the iinliardened gelatine 
dissolves from the surface of the plate. The 
white light may then bir turned on, ami the 
rchef drier]. 

The staining up anti tran.sfer nf Jos Pe 
|>riiit plates: jV the same as for Pinaiv|jL\ and 
need not be repeated. The three dyes may 
be obtained with the other iiiatcdaLH from 
J<^5 Pe, Hamburg t. tSpaldingstrasse 4 fi. 

Eastman Wash-Off Relief. ThLs mo^t 
modeni form of imbibition colour printing 
waa introduced to England in iqjy bv the 
E-astman Kodak Compaiiy, after about two 
year* use in America. 


The principles are those of Jos Pe. with 
miHiern film for the formation of the neces¬ 
sary^ reliefs, nuLKlerri fast dyes of correct colour 
and low price, and a method uf [nurdaiithig 
the transfer paper tn avoid bleeding ** or 
blurring ol definition ui the traii^furruid dye 
ImaKC. The h-pccial film, not containing the 
final colouring maLtcr but bearing an emul- 
siuiJ (uf suitable speed for contact or 
projection printing) containing a removable 
yellow dye which by limiting the penetration 
of light gives in the course nf prtKxs^iug a 
weU-graduated relief image, with ^ood print¬ 
ing quality. Tile depth of the relief is still 
further limiteil by the use of a Wratleii 
jsj violet filter between the light wnree and 
the film. r>evelopmenl is carried out in 
D-ii lor a period of about 5 min. at ^5"^ !■., 
or until the highest lights bt^in to veil over. 


FORM UL 4 .e use D I M E^ST M A N W AX H-O FF 
AILIEF F|i,H 


Oeveiapi-t. (Qr-il^ 

Water {abou t [ 3 -'^-) CCS- 

Kion .. _ .. "ra Riu. i.i' 43-4 h;r#. 

boOium £u]pliitc (ajihydrnu^] 75 4ii’33 tir*. 

Hycjroqutnonft . . .. g'o cjS’oSjfrt, 

Swliuni caibOi 3 aU- (imhy- 
dnrHisJ .. .. .. :. f-iMilre. 

P-Ot^LAiLum br-amidin , . 3 0 irmy 77* 1 6 gra. 

lu miike.. „ i llwe 35 i].u,r.v. 

Su/vEfc^Ff 

. 3fjo cc*. 

Aniinimiuin bichmiTiJitc . . SOguu rr'SflSdfs. 
:^ulp!lUlic ACkI £C.r.) + + I .| m. 

Watiisr m ii|.ikr.. . . ,, 1 Mm 35 it. 


5mhUuii 3 L-tik»ri[Ju ... .. _|5j»inR. dra. 

WAtcr to make.. .. 1 btre jjtl. oif. 

For use, Ukt- i |Htrt f.d . 4 , i part ai U .ind 10 
purt'^ ol WTltCT. 


/>^un-H£rriJf«rj^t h^inf floth, if- 24 ^ 

4 N Rtcr laboiii t25"F4 -joo cc*. 

llyj^ - - r. 240 frniifc I drn- 

Senii Ltni sulphite (an by dr guhI Ui ^nia <Itf. 

Stktiuin bL^ulphitn . ' .. ^5 fTnut. 14 i t dr.^i. 

W^Srf tl^ ninie . i liirr 35 


AiardaurjOjf SoiutiCn 

[A]l AluiilLi:i Lim >4lpbhtE» 
Wiiter Ut make .. 

IB) tkxlj UJU cartKinatr' Ui n - 
bytiruMSl .. ., 

WatvF to make .. 


TOO p|ida. J 

I btir 35 ll. OM. 

40 ^ 1 ^ j^'57(iLSrjs 
300 ecs- 


304 









COLOUR PHOTOGRAPHY : ( 7 ) TONING PROCESSES {PAPER) 


After development the films are washed 
for three minutes and fixed in a nan-hardefiing 
fixing bath (F-24), followed by thorough 
washing in running water. The fUms are 
then bleached in an acid bichromate bath 
(R-io) and transferxed directly to water 
at no® F., which dissolves away the 
unaffected gelatine and leaves a hardened 
relief corresponding to the parent silver 
image. The three positive reliefs are next 
dyed up in distilled water solutions of 
Eastman dyes—A, blue-green ; B, magenta, 
and C, yeUow—allowing 30 minutes dyeing 
for each. They are then cleared in dilute 
acetic acid before transferring (magenta or 
blue-green first) to their final support. This 


paper support may be any gaslight or bromide 
paf)er which has l^en fixed out, but it should 
be treated before receiving the dye impres¬ 
sions, in an aluminium sulphate bath made 
as shown in page 394. which acts as a mordant 
for the Eastman dyes and improves definition. 

The dye^ are transferred in succession to 
the mordanted paper, with the aid of a thin 
sheet of Kodaloid placed between the relief 
film and the transfer paper during squeegee¬ 
ing. The Kodaloid is removed after this, and 
the relief is left in contact with the paper for 
xo to 20 minutes, during which the dye trans¬ 
fers, the same procedure being repeated for the 
last two colours. Quick drying of the finished 
print helps to preserv^e sharp definition. 


COLOUR PHOTOGRAPHY: (7) TONING PROCESSES 

L. Y- Chilton, ER.P.S., and J, H. Coote 

Various processes in which three-colour metallic compounds are used for toning from 
black-and-white positives are described in this section of Colour Photography. Below 
suitable formulae are given for use in this work and two separate articles follow on : 

(a} Chrofnacone Pro^iess fbj Photocolor Si-Chrome Process 


F or many years colour photograpliers were 
attracted by the possibilities of obtatm 
ing three-coloured metallic compounds 
which would give blue-green, magenta and 
yellow. The first, blue-green, has always been 
fairly easily obtainable by the cyanot5q>e blue- 
toning methods as various forms of Prussian 
Blue were readily obtained in this way and 
were very nearly of the right colour. A 
fairly satisfactory yellow is obtainable with 
lead chromate, or certain mercury^ salts, and 
recently nickel dimethyl-glyoxime complexes 
have come to the fore for the magenta com 
ponent. Suitable formulae are given below, 
starting in all cases with black-and-wiiite 
positive imagines: 

Blue-Green. Bleach pnnt m bath A. 
wash lo mins., tone in batli B, wash 2 mins. ; 
fix in 5 per cent, hypo for 2 mins., rinse 2 
nxins,; clear in i per cent, sulphuric acid and 
finally wash 10 mins. 

Bath A 


Yellow. Bleach print in bath A, then 
thoroughly wash and afterwards tone in 
bath B. 


doth A 


Glacial acetic acid .. 

25 

ml. 

'88 

fl. oz. 

Lead nitrate 

15 

gms. 

231 

grs. 

Potassium ferricyanide ,, 

10 

gms. 

154 

grs. 

Water to ., 

T 

litre 

35 

fl. ozs. 

Bath B 





Potassium dichromate ,, 

5 

gms. 

77 

grs. 

Water to .. 

1 

litre 

35 

fl , ozs. 


^Plus ammonia added dropwise to con’vert orange 
colour to bright yellow.) 

Magenta. Bleach print in equal parts of 
baths A and B, slightly acidified with nitric 
or hydrochloric acid, wash thoroughly, tone 
in bath C lor 2-3 mins., re-wash, fix in 5 
per cent, hypo for period ol 2 mins., and 
finally re-wash. 

Bath A 

Nickel nitrate .. .. .. 50 gms. 14*11 drs. 

Calcium nitrate -- *- 150 gms. 42*33 drs. 

Water to ,. , . ,. ,, 1 litre 35 ft. oas. 


Potassium ferricyamde .. 
Sodium carbonate (crys.) 
Ammonium nitrate .. 
Sodium chloride 
Water to ., 

Both B 

Potassium bromide .. 
Glacial acetic acid .. 
Ferric alum 

VVater to .. 


25 gms. 3S6 gcs. 

7 gms. loS grs. 

7 gms loS grs. 
to gms. 154 grs. 

1 litre 35 ti. ozs. 


5 gms. 77 grs. 

15 ml *523fl.oz, 

5 gms. 77 grs. 

1 litre 350. ozs. 


Bath fi 

Potassium ferricyanide .. ^ per cent. 

Bath C 

DimethyUgiyOKiroe in methyl 

alcohol (saturated) . . 100 mt 3*5 fl. ozs. 

Caustic soda (0*4 per cent. 

solution) . . .. .. too ml. 3-5 H. ozs. 

Ammonia cone. 3 mL 51 minims. 

Water to ., ,, ,, ., t litre 35 fi. ozs. 
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COLOUR PHOTOGRAPHY : (7) TONING PROCESSES (CHROMATONE) 


CHROMATONE PRINTS: 

HOW TO MAKE THEM 

Bjr the Defender Chromatone process prints 
infulf colour are produced quickly and simply. 
Here the process is explained by Mr. J. H* 
Cooceand fornnulae and detailed instructions 
are provided for the practical worker. An 
example is reproduced in the Colour Plate 
facing page 393 

The Chroma tone process is a co-operative 
product, the toning methods and formulae 
having been evolved hy F. H. Snyder and 
H, W. Rimbach, Chemists, of New York, 
and the necessary stripping paper and emul¬ 
sion manufactured by the Defender Co.. Inc., 
of Rochester, New York, 

Starting with three negatives, black-and- 
white positives are made from these on the 
special stripping film (Chromatone print 
paper) about one-thousandth of an inch in 
thickness when dry. The silver deposits in 
these positives are now toned yeUow, magenta 
and blue-green, and the three films super¬ 
imposed in register on a paper base and dried, 
resulting in a print in full colour, 

Chromatone print paper consists of a rapid 
printing emulsion, for contact or enlarging, 
coated upon a collodion stripping layer, the 
whole upon a paper support. The paper must 
be carefully handled in a fairly deep red 
bromide safe-light. Development, fixing, etc, 
are tJie same as for other projection papers. 

Since the Chromatone process reverses 
the print, exposure should take place from 
the back of the negatives. 

As the effect of the Chromatone process 
changes the strength of the positives shghtly, 
allowance should be made in the original 
exposures. Judging by the neutral grey 
wedge, correct exposure is found by test 
strips, and this time is given through the 
green filter negative for the magenta printing, 
with an increase of 25 per cent, for the blue 
filter negative or j^ellow pnnter, and the red 
filter, bine toner increased by to per cent. 
(These increases are given assuming the 
negatives to be balanced.) 

Each print should be marked in its toning 
colour with Indian ink, t.e. R., B. and Y,, as 
when the prints are bleached at a later stage 
confusion may easily occur. 

It is preferable to develop all three prints 
simultaneously in the same developer, and it 
is better to use developer only once. Fixing 
is accomplished in the usual manner in acid 


fixer. If the process is being operated in hot 
weather and the films become slippery, they 
may be immersed for a minute in a 10 per 
cent, formaldehyde bath, just before com¬ 
pletion of washing after fixation. 

In the fixing bath, or in the early stages of 
washing, the films can be stripped from their 
support paper, which is discarded. The 
separated films should be carefully handled 
to avoid kinking or tearing. 

Normal Chromatone Oevdoper 

Metol ... 15 grs. 

Sodium sulphite (anhyd.) ., .. .. ^ oz. 

Hydroquinone .. ',, .. .. ., 5o grs. 

Sodium carbonate (auyhdO | oz. 

Potassium bromide , . .. ., .. 25 grs. 

\\ ater. . ^ ^ ..ozs, 

(Ready for Two mins^ development at 65'' F,) 

This formula with normal separation 
negatives will give correct black-and-white 
positives for the process. 


Acid Fixer 

Hjto . -... .. S ozs. 

Potassium raetabisulphite .4 az. 

ater ... , , ., 32 ozs. 


\^^ashing by changes of water is satisfac¬ 
tory if care is taken to move the prints 
frequently, and to keep the films emulsion 
side up at all times. 

The second step in making Chromatone 
colour prints is toning, and the following 
points should be observed throughout: 

1. Trays must be rocked continuously during 
all bleaching and toning operations, 

2. Great care must be taken to rinse the hands 
in cl can water between ah operations, to avoid 
contamination and degraded colours. 

Apart from the special toners supplied 
by the Defender Company, three standard 
solutions may be mixed up as follows: 


Dilute Hydrocii/oric Acid 

Hydrochloric acid (strong) .. ,. 16 ozs. 

Distilled water ,, .. .ozs, 

Stufidflrd Hypo Solution 

Hypo ,. . , .. ,, .. ^ozs. 
Distilled water .. ,. .32 ozs. 

Standard Ferricyanide Solution 

Potassium ferriej’anide *.i oz. 

Distilled water . . _ .I ozs. 


The femeyanide should not be kept more 
than about four days at a rime. 

Bleaching of the red and bine elements 
takes place in the same bath, the working 
solution made up as toHows; 


Water .. ., .. .. .. _ , , 1 oz. 
Red and blue toner A .. , .. , . 1 02, 
Standard ferricyanide solution .. drs. 


(Sufficieni for half-plate prints.] 
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Afler about 15 nainutf^. ami ■aTicit the 
hiark silver lius been complerely 

blraHitx! (ium both They are irhiinged 

mnuinf: \vaier, where tbcv are washed Jor 
minufeii. 

lliC red is then placed in red toner B 
ann allowed tn tone inagenl^ for aljont lu 
niimnc^. Thli^ solulion is Raved fur furihor 
use. The t'llin ia theti plated in the standard 
hy|Mj for three minute^ before final 

thorouRh washing. Tim momenta element is 
th^n ready fur siftsemblVr 

SmuJorly the bine ima,^t! is placed in the 
hine Toner B :uid allowed to tone for atH>uE 
10 ini nil LOS. and this toner ajgiijn p>tircd oil 
for further nse. Tlic fikn is nfs-i immersecl 
in weak bydiochioric add for 1 miiiLitc, 
using one pan of the dilute sicid and one part 
water, Tboroiigli ivashini; ^ollow^^ befurt 
transfer to standard hypo until the greenssh 
tcinpj^ Jiave changed to blue. Ftnnlly, w'ELshiiig 
for r,^ iibluutes leaves the blue elenjcnt ready 
tor The print. 

Tlie yellow bleach iS supplied in two 
solutions, and is nutdE up ds follows: 


YsTInw IrpncT A. N*. ^ ■ T Oe- 

VcJlow touer B ‘ + - ■ ” ^ 

Ti!TTLE:y^iiide fiolution ij dts. 

The yellow pKnter film i$ bleached for 
15 siiiinitcsH wlien the solution \r poured off 
into a measure and thrim drachms ot sinndard 
li\po are added to every 2 ounces of wui kin^ 
soUuion. Next the film Is w^^shed for 
z TTiinutLTi before replacing in rhe diala anti 
pouring the so tut ion bark an the film, Tlie 
tiish should be rocked vigorously at this stage 


C H aOH ATOMf PKIN T Vfhmv 

H trimiUfil uwi h*ia ttau-ni iha «diB w\th Urnirnttf 
H »*lii Abirf* tl^if prIrtE it r4{irQ4uEft[l in xeeiuI t^amr l» Ul« 
DitM T^dnx £>lii> W 


CHROHATON£ OUTFIT- TtiH viriniii TnilBrw!* r^^i^lrrf 
iiSt miklffp iirinbi fcr Cnelirvlltr Cli»nuL<iiiB arMU if# 
ivlilkble Tn caiivfcnlBPH Th# dlfltrifiE mJiJtiyri it# 

kMicclad jnd trurlv 

to avoid streak mj; of the yellow 
After j Tninnttiii in the sQlittiori tht* yvllow 
film IS liiised in W'ater and iiTimtiriiod in ; 

StJindanA hypo pciluouti .. - ^ - i part 

\Kairt . .. .. JjiArt.-. 

l>n nut keep the prints mcff than 1 niliiute 
in tbi^ solution. \Va?h the iiliii immediately 
lor not [pfis [hail £0 iiiinUles. The yelluw 
imago Is toned for 2 minute in yelluw ioner U 
ttnd finallt' w^a_Hhed lor 20 minutes. 

The final u^mbly is quick and simplo. 
The »hrec coloured images are .Hu^ioriniposed 
in Tegistcr with the yellow at the base and 
the iimgciita in the middle nn a fully auaked 
piece of gelatine ba_se [ju]:}ui'. All the elements, 
are in turn sinieegecd firmly into place, after 
which the prim is allowed 10 minutes In 
which i« Ijoenmc partly dry. Next the pnnt 
^^lioLtld be trimmed ro that the edged uf tlie 
tilm layers are sIuhIi and the wliole fastened 
down tu a waterproof lK>ard hy means uf 
gummed rape ruimd the edges. 

After drying, the print is Temavcfi fmm 
the board by riinning a knife ruurid the edge 
and lifting the pictuie tiwaV- Ordinarily* 
ChtonistonO prints dry witli a higli gluss, and 
if a mart ^^nrfaee i& prefer red. mbhing the 
iurkce i>f the print with fine dn^ pumtee will 
give tins result. 

At the tinic of writing I ri-lTme would 
seem to be the RnglMi equivalent to 
T.hruTnaiuiic. Tlie process is "ail tuning/* 
and makes use of materials made in tliLs 
conntrv\ costing ienuirka,bly IsttlOK The 
results' definitely rank witii the best of 
tricolour C^irHrn. and are iiaturidly obLaln- 
able mudi more simply. 
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PHOTOCOLOR BI-CHROME 

PRIHT PROCESS 

A method of making colour prints is described 
here which produces an almost perfect 
three-colour renderings although only two 
colour elements are necessary in the process 

Frankly acknowledging his debts, Mr, 
A. H, Phillips, the inventor of the Photocolor 
Bi-Chrome process, describes his invention as 
being conceived by Dncos du Hauron and 
advanced by the late F, E. Ives, whose 
Polychrome process must form a base upon 
which all two-colour compromise methods of 
colour photography build their structure. 

It was in 1895 that Ducos du Hauron first 
suggested the use of only two of the primaries 
—red and blue—as a means of making a 
colour picture. This, in a sense, was pure 
two-colour photography, hut out of this 
original suggestion grew the beginnings of 
what was later known as " compromise " 
colour processing in which the spectrum was 
roughly divided into orange (to combine red 
and yellow) and bluish green (to combine 
blue and green). Thus various orange and 
blue-green printing colours were used and, 
for a time, two-colour compromise photo¬ 
graphy (especially with the suggestion of a 
bi-pack) promised to revolutionize the field 
of colour. 

Its serious lack of pure yellow and blue, 
however, soon made itself felt, and with the 
introduction of easier methods of producing 
full three-colour prints, and also the advance 
of negative material, the compromise pro¬ 
cesses fell into discard except in cinemato¬ 
graphic work, where the lack of yellow was 
compensated for; to a certain extent, by the 
yellowness of the projection light* 

Polychrome Process 

In 1921 F. E. Tves offered a new com¬ 
promise process, which he called the Poly¬ 
chrome process* Here, as in the original 
method, only two negative elements were 
used, but the method of print-making was 
radically altered. In place of the biue-grcen 
element, a pure cyan-blue base print was 
made* Thus true differentiation between 
foliage and sky was possible for the first time 
in two-colour reproduction. In place of 
the orange-toned, or dyed, element, a relief 

print was made which actually carried red_ 

through orange—to yellow colouring. The 


latter was the really important element of 
the Ives' invention, and was called a 
dichroic effect*" 

Unfortunately, the invention came at a 
time when Ives had grown old and somewhat 
past the ability to make a really practical 
development of his idea. Furthermore, as is 
contended by Mr. Phillips, the description 
of dichroism was an erroneous e.KpIanation 
of the dye phenomena in the red-to-yeUow 
image, and it was from this point that the 
really practical and extremely simple develop¬ 
ment of Photocolor's Bi-Chrome process 
commenced, 

Two-Colour Elements 
The idea of a base blue-print was adliered 
to, but an entirely different method of 
obtaining the red-to-yeilow element was 
invented. In this latter element red. in the 
object photographed, is represented by 
heavy deposits of gelatine, orange by medium 
deposits, and yellow by the lightest of 
dej^sits. By the use of a red and yellow dye 
which have differing affinities for gelatine, 
the Photocolor process enables red to be taken 
up by the heavy deposits, orange by the 
medium deposits, and yellow by the %ht 
deposits, thus producing in one element 
three hues %vhich, combining with the blue 
print, give almost perfect three-colour 
rendering. 

Two-colour work is sometimes despised, 
but often it is more simple to get an attrac¬ 
tive, if not perfect, two-colour print than one 
m three colours. Bi-pack, which gives the 
two separation negatives for two-colour work, 
enables the user to obtain snapshot exposures 
at quite high speeds with most standard 
cameras. 

There are several makers of 3 5-mm. bi¬ 
packs—Agfa, Gevaert and Defender. 

Bleach-Out Processes 
The only bleach-out process at all gener¬ 
ally remembered in these days is Utocolor, 
made according to the formula of the 
late J. H, Smith. It had a temporary 
vogue, but as with all bleach-out papers the 
image was formed by the bleaching of dyes 
exposed under colour transparencies, and it 
proved impossible to fix the image to resist 
the effect of light after formation of the 
colour print. 
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COLOUR PHOTOGRAPHY: (8) GENERAL NOTES 
FOR AMATEUR WORKERS 

Bernard Af/iefij 

For Ltw ulte tha luthor brSnti wfCEhtr ih& mciC iffi^rtinc j»ln« 

bive bean dLlCUUtd IL length In tK* aarilar antcfli Q^ ^hij scrici. “he Millblfl 
for colour work {with £pacpal reference to Dufa/* Lumiftri, wo Aj^col&r} 

tha iTid treatment of subjecti. Ilj^htlng, ind filwre are all considarM hart tn briw 


M oijificATio>;s and improvemEnta tt> 
old proC'PS!eK, imw Ecchniqu^. -and 
simplilkd methods of handUng, have 
bioLi^ht colour photo^iphy wiLbin the scope 
of ev(!Ty ?iTnntfiijj WLifkuTr With sottip rotnur 
films it is |ii^t 0$ simple to Itiad the camera 
and make an EKposurc as it is with rnonfi- 
Llirumt:. nti fXternaJ Alters nr niDilificaiions 
to ihe comem hc.ing required, and in some 
CA*^ the purchase price of the him includes 
the ebaj^ for pmeessing. On the other 
hand, jiLst :is it is necessary to learn whiit can 
be done with an orditiRry film for black-and- 
white work, sn s-uceCiisful colour photography 
demands at least on eli*mentar^' knowledge 
of the medium. 

From the amateur standpoint tbere aie a 
few filfp$ uvailahlf! in various forms which 
can be used in almodt any camera and dn nnr 
loquirc sv>edal fdiers. these Dnfaycolor is 

supplied m to fit all populitr makes of 
iramtasiii, Liuniiljie Ultra-Rapid FilmcDlor ajid 
Lumicolor are mntfle in arr film and rolhfilni 
respectivEly. and Kodachrome him in moHt 
sLites Wi\} ultimaiely be murketed. 13 otb 
Kodachmmp and Agfacolor have proved 
siiccc^rsful iu 35-ram. film for use m miiiiattirc 
cameras, and neither requites external fibers 
when used iu daylight, llie speed of tliese 
rUms has brougfhi colour phctoii^aphy withui 
the range of the hand camera, aTid under 
favourable conditions they can be used for 
photogr.iphing moving subjects, and obtain- 
iji^ eoluured pictures that would W impossible 
by other means.. 

Exposures end Subjects 

A.^ a rough guide to possible exjxjsurcSp 
On a bright sniTuner^s day Ui direct sunshine, 
with a bght-coloured subject, it i-S (msxible 
to obtain suthriont expijmre with a shutter 
sj'Jfed of 1/50 sec. at /B. Dufaycolor and 
Kodaehrume are faster thaw Agfaerdur, the 
latter being rateil by the makers at from 
tu 17° Scheiner, but even at this 


sp^d good instantruiEfoua exposures can be 
obtmm^l 111 bright light. 

TLie type of f^ubject siiilabk for colour 
pholograplw ija Ufit always one containing 
brilHaJit colours of eveiy ahadc. lust as the 
beauty of many black-aiid-white photogi^iphs 
lies in the contract of the mabi subject 
against a subrined bankgr uiiad, so a colour 
photcigniph+ where the brilhimce of the 
colour is confined to the principal theme, 
^sil! pre-‘5eni a ouluur contract which ih ofted 
more pkoslng than an intricate aiass ol 
bright colour alt over tlie picture. 

Oghtifig CondptfoOS 

Thp contraxL ill a colour photograph h 
wot confined to lighting cemditious. but 
mdudes change i>f colour, and where tw(i 
emirdy dilTcrmt colours of nearly the :Ginc 
depth of tone would present a llat subject 
in black and wliite, the difference in fshade 
irmy produce great conlra^it in cubur. How 
ever excellent enbur hltiis may be, they' can¬ 
not yut cupc with excessive lighting contrast, 
and this must be remembered when choosing 
a subject. If all the colours Of the si>ectruiTi 
were arranged as pieces of catomed paper, 
even tv lit, and phuLugraphed ou any nf 
the available colour films, a xery accurate 
rcptodiiction of the euium'? would be obtained 
«>mbincd With a reasonable latitude in 
exposure. In selecdng a natural subject 
the iwme c^ilour^ may be present, but because 
of cxccsisive lighting in iSiiTne parti of the 
subject and perhaps heavy shadows in 
another, the hiLilude in the exiHisurv of the 
film 10 cover boih unfler-imd over-exposure 
in the same subject rlCCes$ttate.■^ much 
g[eater accuracy in judging the best gutter 
speed awd lon.'s stop, and if the lighting ia 
ui a very cojitrasty nature the cobar render¬ 
ing will suffer. 

Thu aoititeur who onlv require-i a pltiasing 
colour effect and is not going tu be excessively 
critical will hwd any of the well-known 
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makes of colour-film excellent under most 
lighting conditions, but the discriminating 
worker will have to select subject matter 
with mucli greater care. Amongst the 
most common troubles experienced with 
colour films is a tendency for any predomi¬ 
nating colour covering a large portion of the 
picture to be present in small Light portions 
of the subject. 

For instance, if a white cottage is photo¬ 
graphed against a deep blue sky, the colour 
of the cottage may be shown as pale blue 
instead of white, light clothing on a figure 
against a bright background may disclose a 
pale shade similar to the background, while 
deep shadows are usually blue. This is 
often so in nature, although the film may 
exaggerate it. 

front Ughting 

In many subjects a flat front lighting that 
would be uninteresting in monochrome work 
is quite satisfactory in colour, but in order to 
obtain good roundness or third-dimensional 
tones the sun should be to one side of the 
camera and excessive shadow should be 
avoided. Pictures against the light are by no 
means impossible in colour, but they should 
not be attempted in very" brilliant sunshine, 
the ideal time being when the sun is partially 
overcast with thin cloud. 

*A It hough colour filters are not necessary as 
a general rule in daylight exposures, special 
biters are sold for different purposes and 
must be used with discretion. On no account 
should filters marketed for one colour film be 
employed on another. In each case such 
filters have been balanced for a particular 
film and would produce quite a different 
effect if used for a similar purpose on a film 
of another type. 

Kodachromc film is supplied in two types, 
one for use in daylight, and another (Type 
A) balanced for artificial light. A filter can 
be used w"hich wall allow the latter to be em¬ 
ployed in daylight, and a haze-cutting filter 
is available for the regular or daylight film. 

Agfacolor pro\idea pale blue filter (No. aS) 
for use on special occasions when red and 
yellow light predominates, and a special 
filter (29B) for high altitudes. There is also 
a series of filters available for Dufay color, 
which embrace various forms of artificial 
light, but in every case, with each make of 


film, filters are provided for special purposes, 
and the amateur is recommended to become 
familiar with straightforward exposures before 
extending the work into special fields. 

Indoors, good colour results may be ob¬ 
tained with most forms of artificial light, 
including flash-bulbs. Kodachrome (Type 
A) in particular is exceedingly fast and may 
be exposed almost as a medium speed 
ordinary film. Lighting arrangements are 
slightly different from those usually empioved 
for monochrome. A good, general flat 
lighting is advisable, and back lighting may 
be added to increase the subject interest. 
Just what liberties may be taken with 
artificial light can only be gauged by ex¬ 
perience, but with some films great light¬ 
ing contrast may be employed, provided 
excessive shadow detail is not present. 

The best results, both in daylight and 
artificial light, are those where accuracy of 
exposure combined with suitable lighting 
brings the colour values well within the 
latitude of the film, and a good exposure 
meter, preferably of the photo-electric ceil 
type, is essential. 

Having assumed that an excellent colour 
film has been produced, and the cost of 
printing on paper by means of separation 
negatives is out of the question, some easy 
means of presenting them is desirable. 

Projection 

Large size films can be view^ed preferably 
by reflected light, but small films from a 
miniature camera require some form of 
magnification. Projectors are available that 
will accommodate lengths of film without 
cutting, but in most cases a small lantern- 
slide where the film is protected between 
glass is preferable. In order to project small 
slides without loss of colour, even to moderate 
sizes such as a screen of about 4 feet in width, 
an Uluminant of not less than 150 watts will 
be required. The slides should be protected 
from exposure to direct sunshine to prev^ent 
fading, and should not be shown in a power¬ 
ful projector for long periods, or there may 
be a possibility of damaging the film by 
excessive heat. 

An interesting development is that of 
colour stereoscopic slides, to be viewed 
through a stereoscope or projected on a metal 
screen. The light projected from each of the 
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jxiirtd imiigiis la and thir twin prn- 

IttLfd is viewc^j thrnngh gk»vLj» tnadc 

[rom poinrijinK scrxjyiiij willi their vibmiton 
[jkjws ill a lo conhne en<rh image to 

the correspnnHing el'll, prixluclng an eficcr of 
fiteretJsiMpit; colour photography. 

In neA%' of tfie appamtiLH j;uppfxed willi the 
Li^ica riimersi. llie iwiu imaji^es Can be prn- 
duL^;d un a expnj^ure and arc projected 

hy one ihc imago being divided by mean? 
of a priL^natk devjge,^^— 

Bernard ALE/£:Rr Jr. 

COLOURING PHOTOGRAPHS 
WITH DIFFERENT MEDIUMS 

CeriRin Ijrpn ^ phoi<5gnph lenij thfimsssJvel 
to coteurJng. ind by ihe skilful upplicniDn d' 
d/n. w^ter cdoun ar tranipsrint Dili 
utJsi^g cffecti cin t?e obtuined. Mr. AJfien, Jr, 
expljjni baw thtsfi difftreni medlumi 
lire pLilaced 

7 innng and eoIouiiiLg pxiEitbr may bn dune 
^villi many meditims. each method requiring 
special handling according m the naTure nf 
the culuut. I£ilher dycb. water cobuts. or 
transparent can b# employed, but in aJ( 
rnsfr-i the sinurcsia of the result not nnJy 
dey^ends ori lire skill of the operator but on 
the prcKluction of He able print 5 for coJounng'. 
Kacli nit:thud merely u mcaruii oJ gcnunil 
timing, reh^ing on rhe derm] oi the photo- 
^^nphic print supply ing not only the 
various tones but also the detail draining. 
It Che print dull :md he.ivy in tune, trms- 
j>:inim colour rannot brighten it ; while if 
itic print Ls excewively contrasty with deep 
hlark-s and dtrur whitCTi. the culouni may Im 
hnlliant iu the light portions, but cunnot 
shoiv Tip over a very dark ground. Differmf 
mi'diumii iequire various ty|His uf print, 
but as sx general nile itiey should be bright 
and fairly ointranty, with the mnxinmm 
amount oi detail in the light portions, no 
dead black?, ^l^d ofti:n on rhe pale fiifle. 
I'he aritiL:il culitia.st butivocti ifub}t:ct liUiLtcr 
will Ijc. to a certain extent, provided by the 
change nf colours, and all that wu rc{jmru 
cit the coinpleted |ihoLogruph in to provide 
tliir difference in cone, and clear drawing. 

Dyes or Photo-Tinti. The gelatine 
surface at a bromide print rcaditv absorb 
live, and although s^>ecial instruct ions ma?T 
be foilowed for jwrhruLtr prrHhict^j, tlic 
gener^d metLod is Eo si>ak the print for about 
fifteen minote^^ and then place ir lace upon 


glass, swabbing off the siiqilus moisture. 
I’he stains are tirnit applied in u vi^i'y dilute 
hinn as it is easy to increase the depth by 
further applicafinns, bnr tiEually imiJosHible 
ro rcdinre the eoloiii uiicc the gelatine has 
been dyed. Ihe large surfaces, ?uE:h as a 
^kVn are stained finit, clLlier with a tuft oE 
cutton-wool or a fairly large brush, dabbing 
off an\' fiiirpliLR :I:■^ cpiickly aa jHisi-ibk-. Once 
the large aieas have been covej^ed. fine detail 
can be picked nm with a small hru_ih. uhiing 
undiluted uuluur wlicie nece&ytry, 

Ilje actual depth of tone will he pmvidetl 
by the pbEitogniph, but in cxcLpLEutUkl cttierr 
a little hixiy-colour (a goad quaitty waEer- 
colour mixed ivith white) lam be applied lu 
very ^niall pui'tiunii^ of the print. Most secs 
□f photo-tinis are made up of the e-wccitial 
shades, a mixture of wdilcli wiJI provide any 
colour, such as: blue and yellow, gwn : 
red and yellow, orange ; red and bluL% violet. 
AH three togetiicr will produce either grey 
nr brown according to rhe proportion. In 
jiome cascii the culuiin§ arc supplied fot their 
brilliance, aud where the ^een i$ very crude 
it r.^n he mellowed dowTi with brown, to tlic 
vurieiLd i^hadcd required for tree green, ur 
mixed with blue to make turquotse, or yellow^ 

for grwin. 

VVlierc large palclies el colour only are 
rt>qi.iired. x pnni can have certatn portions 
ru^Tved by (minting on a thick cupul 
Varnish, and then be subiuerged in a dish ol 
dyi^ until a siifhcient depth nf colour hain 
been absorbed, after wliieh it h washed and 
the v.tmi^h romovecl with a suitable solvent. 
&iieh as tuqx!iitLue. Ixinzine^ etc., when 
other parts already stained can be reserved, 
and the print again submerged in another 
dye colour. In some such os a sea¬ 

scape, where a single small objecr such as a 
sllip can be reserved^ the print as u whole 
can Ere dyed to the ^ky colour and The sea 
[Hirtion swiihbetl ov^ with .^1 suitable green, 
after w^hich the reserved portions can have 
the thick copal varnish removed and the fine 
colour detail of the boat applied %viLli a small 
brush. 

Pastel Tinting- Pale and very bfian 
(if111 colourings can be obtained by the use 
of psfpifj [‘he print must be on a matt 
f^urfacc pa^Kir, and is worked dry. The pastel 
cniyoTi is usually applied by means of a 
bluiiip, the tip of w^hkh i? rubbed on ihu 
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Flf%ST TO UCHES. JEi^helprui to scrBcch cbe princ on a drawme board by 
*um tap« fixed round the erffiein Sig patches are pm in first vyith fnore 
colour Ehsn will be retjuired, rubbing down to the desired shade 


a high key lighting and an entire 
absence of deep shadow or black 
portions. In portraiture the prints 
should be toned sepia, and a rough 
surface pajxjr should be employed. 

It is helpful to wet the print and 
place it on a small drawing board, 
sticking down the edges with strios 
of gum^paper, to stretch it. men 
thoroughly dry, the print may be 
rubbed all over with a medium < 
such as one part each of boiled 
linseed oil and copal varnish to 
four parts of turpentine. Or, on the 
other hand, the paper may be well 
damped mth turpentine alone. 


crayon and then transferred to 
the surface of the print. Parts 
may be softened with tufts of 
cot ton-wool or entirely removed 
with an india-rubber. 

In some cases a print will not 
readily take the crayon, and it 
must either be well rubbed over 
with fine pumice powder, or special 
surface powder which gives a 
'' tooth” to the print. 

Transparent Oil Colours, 
Many oil colours are practically 
transparent, and sets of specially 
selected colours can be ]>urchased 
for tinting photograph.s. Prints 




eausH WORK. 

bruih. 


Small brighE portions of ^ subjncc can be painced in with 4 
Surplus colour is removed with coccon-wooi 
Phams, B^rficrd Aiff^rl 


skilfully coloured with oils possess a beauty 
which is confined to this medium, but the 
prints themselves must be made to suit the 
medium, being rather on the faint side with 


The colour is applied in exactly 
the opposite manner to that used 
with water colour or dyes ; it is 
applied very much darker than is 
required with ample tufts of cotton¬ 
wool, and then very" gently rubbed 
down to the shade which it is 
desired to obtain. 

It will be found best to cover 
the large areas first, not troubling 
to go round any^ small portions of 
the subject, and after this has 
been rubbed down to the desired 
shade the colour which impinges 
on other parts of the subject is 
removed with cleaning fluid. A 
transparent medium can be 
purchased which it is possible to mix with 
the colours where required, and this can 
be used as a less drastic cleaner for 
remoMng surplus colour. One of the chief 


402 




COMSINATION PRIISTTING 


jfiy^ tts tlsu beginner working witti oiJs iS the 
iact thnt if (he print is nnt pragrfs^smg 
s;itL«factorily , all tlie coJourtan bc^vashed oM 
with turpentine, and thp Avnrk st^rtwl 
It inET be fnnnJ ilidt uil coloui^ bleiMi per 
Jtx'tlv* and 5hade$ ran bf mixed tn prndnre 
almost ony friilcjur from a bitovk of six 
I Lilies, alfhoush U <!oniplete Mt of colours 
sold for geneml work ^iiniplLtiL^ eUl- inb:iii^ 
and adds the comfort of working,— 

COMBINATION PRINTING. A com¬ 
bination of images from two fir mt^n! 
negalives a^.Hj3i one and UiO sanie print 
or lantern-slide has Jw^veral pructiral uses, 
prohcihly the ]itItLcipal cnie beinj 4 the 
priiUing-in of clouds niK>n nn 

bald " Lindsfrti|X', Ollier uses hiclude the 
eumbinatlon of a portrait photoc;Taph with 
a background consisting of u repriiduction 

of a t^ciiciJ sketch, and the inclusion in a 

l^tip of ppople f>f a |H£n£on absirnt at the 
rimt: of tiikiiig the photograph, or one who:^ 
appears nci^ in anfjt her photograph Ls profe.mrd 
fnr Bfiinr teason oi another. Any decked 
object or pet can be frirnikirty addend to 
complete the picture, 

\Mien con tact-printing on daylight print' 
out pa|>ei was more in vogue, the matter 
was cotnparalively simple, becaiLsen having 
ensimcd a suitable 
pot'ltun of the 
print remiiiniog 
wluic for inclusion 
of (he detail to 
be introduced, the 
in alter alrejidy 
printed could be 
covered up and 
the progress of 
priming the 
second image into 
the iLvhitr space 

rmikl be 
and vratchetL The 
necr^‘«£iry cover* 
i II e u p n 1 
" mnsking/* could 
U-arranged eitliei 
in diffui^cd fashion 
by moving the 
edge ol a caul 
com rougldy to 
si] ape Of pnecisdy 


by painting with opaque wnter-roloiir (after- 
wi-iuh removed wliiJc processing) over the 
portion nf the print already .vbiiblr. 

With the prevalent dcvelopmeni-priuting 
proce*?ses ttie matter is wnifswhat similarly 
dealt with, but culLs fer mure judgcinctit and 
more precision in pre-arrangement of the 
mnaking devices iiseih ^incc the entire 
eornbitiatiou is effected before dev^lopmenT 
reveats rhe resutt. For work requiring a 
piccise joining-in of details^ probably the 
best method is to project the hnt image on 
the ca.sc1 uf uii ciilurgcrp on vidikli a sheet 
of op^ique paper is bid. Then, witii a sharp 
bladc^ the spedhe outline k cut, su tlmt 
the pieces ionn a mask and its counteqian. 
by interchange of which the twu images mav 
be printed in correct register Naturally 
great care is to ensure Hb,suluLv 

registiutionp and even then some retouching 
of the- uiiiUfves may lie need+^d, tHng tliLn 
uiethtal at sufuc lit Lie distance from the 
easel the uutLines can be blended, j-athor ihan 
prt^iseiy fitted bitu one aiiolji^j and an 
ckborated form ol this method userJ in 
prodiiring tme v'aricty of photomuntiigc 
ffl.v,). W'here accumey of outline demands 
hner methods, a mask ran he, made by 
painting on thin celluloid or cellophane laid 
over the image on the enlarging easel. 



MECATIVeS. ONE PAINT. CoiBb^nAthiB -peiicfBt In 4 iiu^ 44 wp fhort 

naUCli-rM Uf mid# C4 :hp|i>*tr ■- ■Jiral'B pl-nun. Jua wnmnf ■pplljmlBHii. Mlf* -ll -la Mlii^pIT, rh# 
tyJa nucSInu i™ i,h* SNofr-Hpj^o ■ilich wxi 

4 }iil» ihw elaudlx mssi i-kf i*tt 4 pri nt*4 In Iwfi i c 1 vl<^ eht( 4 t 4 J 4 ^^k Thi prinwl n[ 

’taii’DNb L}i4 u|k ^ nuxkmj. 44 vI<j4P. 

^tKU, hix 
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AUTlSTt. T^ti p 4 kM «J chi ilrJ Ih LlHk plivcfl|Taph. hwr Efc^hii ind cJs« m-vlri-ariria IlfhtL^rt- i-i-fainhin* in ^ 
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COMMERCIAL PHOTOGRAPHYi ITS MODERN PRACTICE 

AufhiW' ■ Comrn^€€iai ' and' Srpgdicr jrfl;Shy ' 

The prse}ic->dJij^ ntedi of comiriArco and induiiry provide the praWLonal phDtd|p-aphcr 
with the widest scape u^d, ;it the Utme tifne, make jt essential tkac he sh^H h^^ve eKCenilVA 
kFww^cdgc, fnitlAtive eind ormnirlw i&lillc^. Here Mr. Chirlfil makes i crklcal sLin^ey 
of the fubjecc. deiling first with the main factors and chen the technical aspects of 

Cammcrcial phptgfnph;f 

Stz olio Ph/sioitaph'^ ; Ihdusu-ro^ Phma^iophY 


C ommercial phutui^iapliy—iliut is la 
5 K%y, photography done for busine$$ 
puxpuscis other thiiiL ]Mf:tQHiiJ att- 
vertisi'fnent intistration—is not 50 much a 
spudiili^^d hraiidi of pliotogirdpliy as an 
agglomeration of various hranches. Usually 
till! commercia] pholographur haa tn be a 
" jiick-of-alJ-tmdGS," ready to turn hb hand 
to anylhing pliotoj^pliic. The treatment of 
a subject by a commercial photographer may 
be different from I hat given to it, say, for 
purely pictofiaJ purposes, but the csscnLial 
factors of photography in romm^^rcf: lie 
mainly elsewbere. 

Urgency. One of tliew factors thaf 
the subject n^ust ui^uitlly be pbutugntplied 
immediately. Whether conditions happen to 
ho favourable or otherwise to good teebnique 
ur art Li try will make that Jiiibject cither an 
easy or on extremely diflicult one to portray' 
}^tbfacU]rLly. A great part of tlie com¬ 
mercial photographer's lijne iuitl skill is 
occupied in making technically passable 
photographs of subjects whuix apiicurariee 
and surroundings are wholly uninspiring. 

Varfety^ v\noilLcr fuclor is llic extreme 
vMnery nf the subjects handled by a com- 
merelal photographer, mid rhe corrcsjHind- 
mgly varied tevhniqne he uses to cope with 
them. He must iticreforc be well equipped 
with npparanis. 'lhi$ may consist of 
sppcirilized giair for each distinct t\'pe nf 
work he undertakes; but mote usuailv h 
%vill he of an adaptable character, nl " general 
puqxiac ** doscnplion. His inculu] equip¬ 
ment. too, should be such as to enable him 
10 arbipt liis technique readily to the con¬ 
stantly changing problems of his subjects. 

A third factor bea in the difTcrent puqjoscs 
for which the photographs may be required. 
The photogT.npber's recognition of I hose, as 
well as of the essential points of any 
individual siibjeci, must often govern his 


soke lion of technical procofture, ITiereforo 
the practitioner in rumniercial photography 
shfHild possess either an ample “ peheraJ 
knowledge/^ or else tlio faculty of very 
svi'iftly a.ssimi!attng the necessary knowledge. 

Production Speed. A fourth factor i.^ 
the s|>epd wiih which he is usually requin"d 
to prodtice rinishcd result9. This and the 
moderately large size of prints be usually 
makes on glossy paper mean that his prrvcess- 
ing arrangements must be smooth walking 
as w ell as vicsily adaptable to widely varying 
procetlure. Although as regards speed com- 
merdal photography is not sso exacting as press 
work, it is much mure critically examined. 

Exterior. A commerctal photographer 
may be required lo attend a factor^', tf he 
is lo pLutogrupli the exterior; he will bring 
to bear .vll his knowiedge of and suitable 
apparatus far architect urn I phoiography. 
:^hould the building be in a narrow street or 
Ollier wise badly situaied, he wtb need an 
extreme wide angle lens coinbined probably 
wilfi e.vtreme nsing-fmnt. Should it be a 
rainy day, he will requirej iu addition»the use 
of a filler ' if rhe light bo unfavourabie in 
direction, he w'UJ require oil her patience to 
wait a few hours or the knowledge of hotv to 
deal satisfactorily with ibis added cc^mpliea- 
tion ar the lime. He will certainly require 
the use of tact* either lo pensuade curious 
onlooker? to stay outside his field of view, or 
lo oblain pcmikHian for the use of an elevated 
^irwpoint opposite. To slop " the traffic, 
phologruphically speaking, or to make it dis¬ 
appear from his results, emails selection of 
nactliod and successful application. 

fnterfor^ If it is lo be next a series of 
inleriora of the factory, the paints of vicAv 
and the technique atiopied will be $-elccicd 
and modified, according to whether it is the 
architectural detail the lighting instaLlation, 
or LIie machinery which is the subject mailer. 
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PUBUCiTT POnTRAITURE. Tti* uh dF ^runitldH ar EtiuixEfln m ki i pcpirUr snd c^anlv* «f 

pyUFcIfr, ui4 rTU 2 i]r imnij^icKurlnf csnEcrni. hi.v« Adafic«4 U fl*wip^^r^nd p^iCir dixph^ir. Hif* ix ibi kind of phQCrfkgYknFi thiC 
Ek« EiimmBriiMJ p-bAioinphar b cill »d MP^ W pk^l«* Irt wPlibirttlO* with th* dl|Mrcm.iAE: al. uf, « comping 

Fiu 


II i ]3 prai:LicdIl) certain that the photo^ 
grapber wiU need Eq keep a good look-out 
for anti have memoved multitudes ol such 
things a$ handbags, packets of sandwidir^^ 
ovpjaUs, picrcfl nf scrap material and other 
IhU-r. All such things the ttye in a 

photograph far more emphatically than they 
appeal to do Ln llic place it 5 ^lf. The Itincheon 
hour is often a good time for speedily pliolo- 
graphing a Rot ot workshop interiors. 

Action. If petjpb are to be sho^s^i acftially 
ar work it will rarely l^e practicable to use 
the tine covering power of an extreme wide^ 
angle hut slow Jens, because workpeople wlU 
hdgeL A Inna oJ Larger apeitiirp, with con^ 
sequeiuly decreased depth of definUiun and 
ol covering pinver, is required. Much may 
be done to comf^cnsaie foi the loss of depth 
by employing an fl leva ted viewpoint, and by 
the use ul the forwiird Fwang to the [ens 
Swing-Front). It is often useful locmploy 
Hashligtits or portable lampR to increase The 
dvaiiable light aud keep exposun-R down 


It is essential to make those in the picture 
apjx^ar as though actually working, and to 
stop them moving ur grinning at the camera. 

It might next be suggested that an indi- 
vidutd mad line, perhaps also wit h ^menne 
working it, w-ould bet ter LUustrate an Lnicr- 
esling feature of the manufacturing process. 
Such pseudo " acLiun " photographs are. in 
fact, very widely used for fiLstmcfional 
leaflets on how to u.^ and to adjust all .snrrs 
nf mechanical devices. 

CioserUp. In the case of parrs of a 
machine aJone the photographer can often 
find opportunities of producing very bold 
designs by using the contrasts and angles 
nf polished parts against darker masses. Hu 
may diacovnr that this sort of picture is not 
only Jar easier than Ml the rest to make, 
but that the character of the prints brings 
him gieater credit, noT only from the indi- 
^ndiial clienr but even amongst those of 
liis brother pborogfaphcfH whose w'ork is 
not connected \siih mechanics Tlje pumts 
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to be noliccd Ptre, firit, to avoid the dis¬ 
tortion of ^ short-fociiH lens, anti thun Lo 
get Lhe ilefniitiun of tlic back^ound snbdued, 
so that the boldniTss of the *' riwign is 
atxxintunifzd. "Scxi, bcciiu^- one is 
contrast at closer f|tiartor$, nndtie dinitiefis 
or iintidinPAR will bt: iiiort! tlian ever notice¬ 
able. On llic Ollier hand, the machine should 
seldom be cleaned up for the purpose of 
pliutograpliMiij^. A polished though now dirty 
rod will photograph as thniigh new if an 
oily rag wiped salmight idong it; and nitich 
of the characteristic litter of waste ttimings 
nr other material niuy he nludc very efTeetive 
jf its crudest fcatm'es be judiciously removed 
nrs-nlhiued, Tl^e qiicsiion of verticals If 
I rij pur taut. Eiilter the photographer should 
be scnipiiions upon gerting the verticals nf 
a mad line perfectly upright, or he should 
make obviously intontiorial angle-views. 
Model. If ^mebudy is to be shown using 
the machine, the photographer will need to 
iLse his own diacretioii, if |KX>CHiblc, in selecrting 
a " type '* for a model. All loo often the 
foreman will send along some mnrnn or 
uther, simply because his Lime is the least 
vahiable. Tact will be needed to get a usually 
vm^ i^If-conscion^ modd lo acl the pari 
naturally a.s well ais to keep in check the 
hcallliy bul disconcerting ribulHiry of the 
rest. AH this kind of work must usually he 
dune very quickly. For one thLugn such 
untrained models soon get tired and assume 
stiff nttitudea and expressions, and (or 


LJ^VOUVr H4ir4 H I fktebU^ir^ which hr InEiHlfOfiE arranfvmvnt Iv both 

■Unair* 4nd 4HpUiuC.9rv. All thi. iEltji-rti aP E^t iJeUiiI nuxEti lti ihy wh^ 

i^iih art aMPTiDl* iu iE»-liciciQ^ 

Thor'S. DofJ^ CK^itn 


SHACl-'rART CLQSE--UP. R-ilD4JtNUfuln4i1 In -edritti^^rCliil 
H «V4C n d«Hili oi in 

Ehwim upbniiflrr iihylciraphE oC a T-lFt TCMlh. Iii4 JilfltiutlF ^ 
raE^nlnf eNb imiJI |UEn In plau- wai ywreafna lijr flyal^ni iJiam 
PiwtOs 0>2wia 

another it is often necessary^ to have the whole 
machinery stopped. Tins proceeding costs 
the client a considcmblu sum for the loss in 
production. The purposes of having the 
machinery .stopped at all are first to cnaure 
tliat lilt model shall be under vocaJ control, 
and second, to avoid the continuons vibration 
w'hich may spoil the definition of the photo¬ 
graphs. 

Hands. If tho macliinc^ the 
tool or the dtvicp to be illus¬ 
trated is of j^mall hIku it may 
be desirable to include only 
the hands of the operator. 
Tliis prtjticidax kind of 
up work accentuates all the 
problemscuiineclcd with close- 
lips of smull objects, and at 
the same time brings wilh h 
Stvviai new one$. while by nn 
means removing tliosc coii- 
nccLcdvvUb lheii$e ot a model, 
Tlie special points lo be nolvil 
may be briefly descritied as 
follows: 

Using a strong direct light 
lo givi; relief to the detaib of 
the subject does either of twi^ 
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WORKSHOP see Mi. In thki Lj.k.-iii Inxlili ■ iiacJijni lieT4rvH *■ 

tkM. Or thoCififli hn aL-rifitiid -vksMTOiilnE. Hul tkt lUctur* Isktn 44 4 4#w«#- 

1*^ 4Ni x-bHtv -vryuld luva b 4 «ii -criow^ad ifkd £;jgKnf 4 ff«d 
Plhee-ft. DdrvjfT 

th-inj^ to the hand* ; either it " overlig^hts ** 
fhem and iTvikeJ!? them appear hke planter 
or it accetiluatcA their roughnes$ 
and dirtine^i^ according to their type. Clioice 
of sensitive tnaterial complicates this very 
issue. Panchromotics markedly increase any 
tenclency towards undue whitene&s; other 
jnateJiHil exaggerates crudiaiess ni skio. 

Then there is the fact that Such dose ops 
(^.14.) not only tend to increase the apparent 
siiie ol the hands hut entail the u&e of com^ 
para lively small Icns-apertnres, which ki' 
cre^^ses exposures and so doci not diminish 
the risk of movement during exposure, ft is 
pcrmi.b4^ible to emplo)^ any tucans which may 
be available to snpporr and steady the hands, 
short ot showing that supimrt in the picture 
or placing The hands in an untrue position, 
as is all loo often done. For mstance, I have 


seen a workman's 
linger, to steady his 
liiind for such aii 
"action^' photo- 
l^mph^ hooked around 
something which, in 
real life, would 
instantly slice that 
hnger off. Nor dries 
a coniposiior. for in¬ 
stance. jwt type with 
his hands iciting on 
d lahk rie does it 
id mid-air, and in 
mid-air should Itis 
action besfiown. 
These are the .sort of 
mbftakes that the 
Cominurcbil photo¬ 
grapher must avoid. 

Objects. The next 
Thing the photo¬ 
grapher Aviil be asked 
To photograph ivill 
probably tai some of 
the produeUi in their 
various stages of 
mAnnfactiirc. The 
photography of 
manufac Lured arlidi^ 
tor eaiiiloguc illustra¬ 
tion ts undertaken 
in large numbers by 
many coimnercial 
phoiographers. He 
may be aiJowed to take these Ld his .<rndio, or 
he may he required to tio fhe tvork on I he spot, 
using such lighting, backgrounds, and mean^ 
of support as hecan improvise. I liave known 
many operators produce a second«ralc result 
;n these circum.stantes through a feeling of 
difhdence in obtaining the essentiabs for such 
work. In the drawing-oflice or packing-room 
of most factories are rolls or reams of large 
sheets of white or brown paper ; in the car¬ 
penters' sfiops are sheets of pHTA'ood. With 
the aid of these and .some tacks or drawing- 
pins it La seldom diffieult to arrange change 
ol clean bench and backgrotind in the 
dirtiest factory. It is often taken for granted 
that sijicc an nnsuitabie background call be 
painted out [n the negative it iiiatters little 
ol W’hsit the background consists. Tlit: fact 
IS that the character of the background and 
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of other immediate surroimdings 
exerts profound influences upon 
the reproduction of the subject 
itself* The more shiny or semi- 
shiny surfaces the subject has, the 
greater will this inflnence be. 

Cartons* It is not unlikely 
that the finished product in its 
printed carton will be one of the 
required subjects. This appar¬ 
ently simple subject presents pro¬ 
blems of its ovm* The first point 
is that a carton is a subject with 
verticals which must be kept so 
in the photograph. Therefore it 
must be stood on a level bench 
and the camera-back must be 
strictly vertical too. The fact of 
being quite close to the subject will 
accentuate errors in this respect* 
But at the same time it is usual 
to show the top as well as the 
front and side of a carton ; other¬ 
wise it has no shape. This entails 
use of a considerable drop-front, 
which brings in its train the need 




PORTION AND WHOLE. Two _ photographs whkh show how in Improvenienc 
can be made by seleccJng and antarsing a portion taken From the who^e. The upper 
picture, sbowfhf a process oF manufacture. Indefinite and empbasiaes the suggestion 
of untidiness in the factorr. tn the lower photograph the operation is made clear 
Phctas* Dcvid Cheri^s 


of a comparatively long-focus objective of 
great covering-power, together with consid¬ 
erable extra-extension in the camera itself* 
The second characteristic of cartons which 
calls for special note is their colouring. The 
colours favoured by carton printers are 


frequently those which give 
photographers great 
trouble, unless a full com¬ 
pensation filter is used 
upon panchromatic 
material. A certain red 
and pale yellow are 
especially prevalent, and 
are apt to be reproduced 
as black on other than 
panchromatic emulsion : 
while on the latter used 
without the proper filter 
they often become almost 
invisible in the result* In 
this, as in many other kinds 
of commercial work, 
accuracy of e*xposure is 
critical* On account of the 
continually changing con¬ 
ditions under which he 
works, the commercial photographer cannot 
afford to rely too much on the ** latitude 
of his sensitive material. 

Portraits* The commercial photographer 
may be asked, after all this, to make a por¬ 
trait of the managing director or other execu- 
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MECHANICAL OETAILi In photD£ra.phln£. machinery tha ptiD^ograpliftr must give 
special ictenclon to lifhflnf In order co obtain emphasis in the light and shade filing on 
the smaller features In the mechanism. Here is an exampie* with details brought out by 

effective lighting 
Photo* Dovrd Chor/es 


live. This photograph may be required to 
decorate the brochure which the other photo¬ 
graphs are to illustrate, or it may be wanted 
to adorn a review " in the trade paper of 
the particular industry. If a satisfactory 
likeness " is obtained it may be approved as 
a change from the formal studio portrait. 

Colour, Cine, MicrOi The commercial 
photographer is sometimes asked further if 
he can make photographs in colour of some 
of the subjects which he has been handling, 
or if he is prepared to make sub-standard 
cinematograph films of the work in progress* 
Some of the smaller parts or products may 
be required on a much larger scale than their 
actual size* and may call for a knowledge of 


low-power photo-micro- 
graphy (y.D.). 

Copying. Ttisfarmore 
probable* however, that 
the subjects presented 
to him will include a set 
of testimonial letters* or 
some certificates or 
medals awarded to the 
products at exhibitions. 
The former will require 
careful technique for their 
satisfactory reproduction 
{see Copying), and the 
medals will also be found 
to present a number of 
differing problems, mainly 
of lighting* A satisfactory 
method of photographing 
such small metal objects 
is to lay them flat upon 
a box* and to use a 
camera-stand which 
allows the camera to point 
vertically downwards* A 
rough cone of tracing- 
paper or muslin arranged 
to fall from lens to around 
the box will usually 
overcome most of the 
lighting problems. 

General Knowledge, 
Even the above will by 
no means exhaust the 
variety of types of sub¬ 
jects which a single 
factory or industry may 
expect the commercial 
photographer intelligently to handle. For 
instance, if it be one which uses horse- 
transport. he may be sure that a knowledge of 
the elementary points of animal photography 
wiU stand him in good stead if pictures of 
the transport department are required. To 
photograph a crowd of work-girls pouring 
out of the factory at the lunch-hour calls 
for emulation of the press-phoiographer*s 
methods, and the same will hold good when 
the photo^apher is asked to take photographs 
of the visit of notabilities to the works* or 
the occasion when the factory team wins a 
cup. The photographer may find himself 
pitied if he fails to understand the 
technical language peculiar to e^'e^y industry. 










COMMERCIAL PHQTDGRAPHr 


Qualifications^ Tliim the viifkty differ- 
ijig dirriiaivds upi>n the services of a com- 
menrial photojjrapher call fnr the qiLiIitiPs 
of intelli^Eice iiud rerQurcc tit an e.^TexU 
scarcciy knounn in any other cmfT. And 
thfl work also rails fur greatirr physical 
endurance than is papa lari y realized: it is far 
from well paid, anfl, therefore, does nor attract 
many people of ediicaljonal achievement. 

ITie same applies to those employed 
a.H staff photographers to Litgo cuiiceitis. 
Neilher their status nor their remnnera- 
rion is iiisually above that of a good 
mechanic. Vet they may be expected to add 
to their accomplishments, as deacrihed above, 
such additional requirements as the making 
of sets of lantem^slides, advertising sriidie-s 
of human niixlcls, the production uf huge 
enlargements or photomontages for exhihi- 
tinn Htuiids, and tbe culourlng uf the same ] 
they may also be required to undertake the 
handling of varioiLi scientific instruments in 
winch records of imnufacturing tests are 
produced on photographic sensit^^'* materia 1 
to say nothing of the making of blue-prints 


and allied duplkations oi workshop tracings. 

may possibly he called info conference 
wliuu the iHreetors arc considering invest¬ 
ment in some new photographic invention. 

Unusual but Frequent. Tlic free¬ 
lance commercial photographer sometime 
is asked to make, or to supply from stock, 
phutugruplis i>f si^cial but quile unusual 
character. The following are insianccs in 
the ex|X!rkuce uf the wiilcr and some of his 
friends of such demands made in most cases 
wifh the apparent expectation nf practiciilly 
ifurnediate supply ^ A rat, to be posed (when 
caught) in a particular attitude preconceived 
by the client. A factory wiLh Hve tah 
chimiieys, all of which must be sinoking 
hEavily. A bed-bug^ greatly enlarged. 
Sdcctlon of fai babies, Some sticklebacks 
to be ?hown actually Awimming, if poj53ible 
with a newt. A Russian peasant family at 
tea* Pigs to be shown flying over London. 
A microticupic hole in Ltic Hide of a druin- 
pipe at the bottom of a fourdooi treocli in 
a field. A ladder in a .'iilk-atncking* More 
than half of these were actually supplied. 



SINIt-^SIDE £TUPr. GlTtn ill* titht iiHlLnmi 7 xueN J 1 thm *' wuhlnpi^p ’ iakiik ihywn harm, can b* 

mmim brJflll Uid fhQm%rmoiu w||h % A6tn*tt\e init* *irMB$lv*l]i< uli^ bhf ftllH^Xfn* lllLmn.ElDii u wbII u lor ih« 

*il:rp4f■ id^tftlllnX 

fva; 
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COMPASS CAMERA 


COMPASS CAMERA. A large propor¬ 
tion of the genuine miniature cameras on the 
British market are of foreign manufacture 
and origin, but the remarkable Compass 
camera introduced in 1937 is the product of 
the inventive genius of an Englishman, 
Mr. Noel Pemberton-Billing, It is covered 
by eight British patents, followed by world 
patents. It may reasonably claim to be the 
most original camera yet devised, for it 
possesses many features wliich are truly 
unique. First, it is the smallest of precision 
miniatures, measuring 2| in. deep by 2J in. 
wide and in. thick (with the plate back in) 
—no larger than the surface area of a packet 
of cigarettes ! Its weight is 7^ ounces, and 
it goes easily into a waistcoat pocket or a 
lady's handbag. 

Despite its smallness it is a genuine pre¬ 
cision camera and a mar^^el of watchmaker's 
construction (it is made by Le Coultre Co., in 
Switzerland, since the minuteness of its design 
restricted its manufacture to watchmakers). 
It includes a wedge extinction exposure 
meter, a coupled range-finder, 3 Wratten 
colour filters, direct and right-angle view- 
finder—all built in. In addition it carries 
lens hood and lens cap engraved 
with depth of focus scales, 
spirit level, panoramic and 
stereoscopic heads, ground glass 
screen with magnifier adjust¬ 
able to the individual sight, 
and a direct focussing scale 
from infinity to if feet. Obvi¬ 
ously it leaves little room or 
need for the extra accessories 
that sometimes turn a miniature 
camera into a cumbersome 
burden. 

The lens is a Kem 73.5 
anastigmat of 35-inm. focal 
length, and it is therefore of 
the Wide-angle class. Four 
stops, /3,5, /4.g, /6.3 and /i6 
(giving Compass factors of o, 2, 

4, and 8 respectively) are pro¬ 
vided. An excellent shutter 
accurately speeded from 4^ sec. 
to 1/500 sec. is provided %vith 
22 different speeds in aU 
(Compass factors 2 to 22). A 
plate back is fitted which is 


interchangeable with a special roU-film back 
(6 exposures). The size of the contact print 
picture is X H in. 

An ingenious double scheme is provided 
whereby the " snapshot amateur can take 
advantage of the camera's special qualities 
without troubling to adopt precision 
technique. The procedure is simple. Rotate 
the milled disk marked Stops" until 
D, O, C or B appear in the circular window 
immediately below, these letters indicating 
** Dull," " Overcast," " Clear," or " Bright,” 
i.e. weather conditions. The shutter speed 
ring is set vdth ” Snap ” opposite a small 
black arrow marked " Inst.” and provided 
the disk marked " Filters ” is set to show O in 
its circular window, there is nothing to do 
but focus (on ground glass screen or by the 
rangefinder), wind up the shutter and press 
the release stud at the top left comer 
(remembering always to pull out the col¬ 
lapsible lens hood). The shutter cannot be 
released unless the lens cap is lifted, thus 
avoiding the waste of unexjxjsed plates. 

The keen photographer vrill take full 
advantage of the precision equipment. The 
wedge extinction exposure meter slide is 
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COMPASS CAMERA 


puHed out until only high-lights axe faintly 
visible) at least 20 seconds should he given to 
this operation in bright light to allow the 
eyes to become accustomed to the dimmed 
image if correct readings are to be obtained)* 
This gives a factor—say, 6* The lens is used 
at full aperture giving a factor 0* The Ki ortho* 
or the G panchro, filter is rotated into posi¬ 
tion, either giving a factor of 2* An Ilford 
Hypersensitive plate (if used) gives a factor 
of —4. Thus 6-fo-f2 — 4 = 4- The small 
milled catch on the top left edge is wound 
over to show a red edge, and then the speed 
ring is rotated until the figure 4 is opposite 
the small black arrow. The speed ring is 
locked by closing the small milled catch. 
The red figure in line with the black figure 4 
shows the shutter speed to be 1/125 sec. 
C' Snapshot " speed is 1/75 sec*) Focussing 
is effected by the use of the double-image 
range-fnder, by inspection of the magnified 






A HERE HANDFUL. Thli ptiocograph givcfs a good idea of the remarkable 
compactneu of the Compass camera, h weighs less than eight ounces* yec 
every essential acresaory is built in as an integral part of the instrument 


image on the screen, or by direct measure¬ 
ment and the scale on the focussing screen* 
By these simple methods correct exposures 
are readily made* 

Special plates and roll-films are made for 
the Compass camera by Ilford, Ltd. The 
plates (23 X 36 mm*) are supplied in daylight- 
loading stiff paper envelopes with slides* 
A spring pressure back holds the plates firmly 
in their correct focal plane* A cleverly 
designed roll-film back permits the use of 
six exposure spools. In its use care must 
be taken to see that it is loaded exactly 


FOCUSSING DETAILS. View of back of the 
CompaiA camera, showing the diminutiv« focussinf 
screen with magnifier tn position for viewing. 
Every component, chough small* is very 
substancfally made 

according to instructions SO that the 
indicator (red star and figures) 
synchronizes precisely with the 
position of the film as it is exposed. 
Thus the camera offers either single 
exposures (plates) and as low as 
six for films — an attractive feature 
for those who do not wish to wait 
for 36 or more exposures to be 
completed before developing* 

Tw^o screwed heads sunk into 
the side of the camera body provide 
means for making continuous 
panoramas in five sections or for 
stereoscopic pairs of photographs, 
a tripod being then, of course, employed* 
It would be impossible to imagine a camera 
of such quality which could be more complete 
in itself* It is most delicately precise and yet 
substantially constructed. Like a good watch 
it appears to possess capacities for pro¬ 
longed hard wear. For examples of its photo¬ 
graphic qualities reference should be made 
to reproductions of enlargements (with the 
tiny contact prints) given in earlier pages 
of this work, e.g. pages g, 17, 39 and 56* 
The sharpness of det^ should be especially 
noted* 
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COMPETTHONS 


COMPETITIONS FOR THE AMATEUR PHOTOGRAPHER 

R /. Mortimer^ How. 

cf ‘ TJie ArirtlsLrr Ph^tn^fophw " oprf * plwfo^famj ^ Veer ' 

The imateur photo-^rapher wh& hu atrained 5C«Hie skill with hk amen ind w^o Hm 
developed the photc^raphit sensa " ciri find in idditi^^il oiin«lon to liks hohby in 
Ehe fit4mftrO'Ui phoio|npMctQFnpctit 1 om that are frihquently or^inlietf. Mere the dlffcrerit 
typ« of contest are ditcusied and idvJce k given to ihe pTospectlv* entrant 

See elxo fahl£iiiJi>nx 


A soTAHLit luLCtor that has indifftctly 
£\ modem photography is the 

■ ' nicrease In- the number of pri^e 

coiupetitions amateurs. Conipciitions 
organised by photo^aphic journals for the 
benefit of their readers h^vc lieeu held Sii a 
way aUnust from UiC bc^nning of 
piioto^a^y, but the C^e^xiopmcnl refurnit] 
to has grown iiilo a much' bigger thittg 
tuday. 

Thfe^e cocnputJtious, in addhion to those 
held bv photographit papers, have been 
organiz<!d by {a) hniia supplying photo 
gi^ipbic materials. hrms seeking the best 
photographs to ilhistrate their prixJilLits 
which are rtuL photographic, (c) towns and 
hohday resorts who wish to encourage 
photography of their heuuty lipots lo ditiact 
vkitoia and for propaganda purposes, nnd 
competitions organised by didly and 
weekly newspapers, either for the best prints 
sent in irrespectit'c of subject, oi to 
iLliu^tni.te Home specifie aspect of lifCr 

>tppfd/ 0/ Cc^mp^tll^^cI^Ts 

The last-named competitions ha voprchahly 
been tfie bi^evt anti mast, widespread during 
the pasL JcAv years, and the cash priKes in 
some cases have been almont fan t as Lie, but 
the results ap|>c-dr to have satisfied the 
organizers, and the competitions have not 
only hei^x-^d to create u greater interest in 
amateur photography, but have been the 
dirert cause of thousands of photographs 
ihat would not ofherwise have been made. 

ITie appiial has been in eueb case 10 the 
competiLivc spirit, which achiates any 
Ifjllow^cr of a particular hobby who is always 
anxious to do something better than his 
nuighhouT, and if his e^fortB prudiice a 
pecuniary reward Lu the sliape Of a prize, 
the inducement is even grer^ier. 

These compel itions have\ in addition to 
enc-onraguig photography generally* also 


belpctl 10 raise its standard in certain 
direction.^, and there 13 little doubt thul they 
are* on the whole, a wry dehnite incentive 
for making lietter phutugraplis. There are 
irmiiy ihotisatids Of amateur photographEix. 
however, who* in these compelLtioiis, have 
the idea thuL any sort Of print will do. Thi^ 
error is eventually brought home to the 
participant by the fact that his name never 
appears in the awards lists. 

The winning picturtiH in nearly every ca^ 
arc fine photographic pfodnction.s, in spitp of 
the statement made in many of tLie more 
ix>pijlar cuiiipetitions organized by the genmiI 
press that technical skill docs not counL. 
Tlie fad rcniuins Uiat, other things being 
equal, such 05 picicrial quality and isuitabk 
subject m.HeriaL the best teclmiodly pro¬ 
duced prints Tuc tlic ones that w^in every time. 
This is because, in sdew of the enarmauH 
mimber i^ciit in, it is neecssjiry to present tlie 
subject as well it can be done photo¬ 
graphically if it 13 to make any appeal to the 
jntlgLv at all. A bad technical print nullifies 
whatever other good quflhties it may puziHCSs. 
Tlirre is iiu rcii^ii* however, wjjy bad print-^ 
slioutd ever be sent in to competitionx, bui 
iJierc are always many that uTC obviously 
cardessly made and full of faults. 

First Essentftrfs 

I'fom this it will he gathered that to 
Ruccecd in whining prizes Lu photographic 
ComjietitiariH the \Kst prints that can be 
made by the worker should always be 
^hmitted, and in addition ceilain uUicT 
pniuts should be lK?mc in mitid, md these, 
apply both to Iwginners and at]v[iiici.d 
workers, alihnugh the letter ore less likely to 
make mistakes than the former. 

The points to remember arc : In preparing 
lor entering such competitions the first rhirtp 
TO study is thfr rules and cnndiLiouH, so ihui 
I he dearest idea can be obtained of wiiat 
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PHOTO THAT WON THOySrAMDS. Thr phKapriBh -ih^s^wei ilh3v4 wqji no Ihi eJiaa ' 1 /U tw- c. p- up 

Hlrtcneitar Iji. » ««Prt|>^dQi^ n^Ew4 hv K^lk. hn mt. Xhm turn iwiHsd ir«l]r? 

-phith WM |lrd|«d iPlilr on lananl appuL iJiaw ,|-iit jr* {!«* pnjkbiJ^iJB U^r iti* In work wiS?. qciu 

fit fid A f Bji jrjrsE.Lii 
tCwfolk Sv^pihai 
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COMPETITIONS 


the competition is about, and exactly the 
sort of tiling that the organizers want- If, 
for instance, the subject is Beautiful 
Britain/' the prints submitted must definitely 
represent some beauty spot or some beautiful 
setting, landscape or architecture, connected 
with a place in Britain. Portraits, no matter 
how good, therefore, would be quite unsuit¬ 
able, although there is no reason why animals 
or figures should not be included in pictures 
of well-known beautt' spots. In every 
competition there are always hundreds of 
prints that show that the senders have never 
taken the trouble to read the rules—yet they 
expect to win a prize. 

Choice of Subject 

The second thing, when pictures from the 
competitions are reproduced from time to 
time before the final date, is to study the 
reproductions, so that some guide can be 
obtained as to the class of subject and the 
treatment of it that appeal to the judges. 

When the clearest idea of what is required 
has thus been obtained the worker can then 
set out, either with the deliberate intention 
of photographing subjects he thinks will be 
suitable for the particular competition, or 
search through negatives he already has to 
find similar subjects. The very best print 
that the negative will give must be made, 
and if the negatives are small the prints 
should be enlarged, at least to whole-plate 
size, and preferably on glossy or " velvet " 
surface paper. These rules particularly apply 
to newspaper competitions, as glossy prints 
will be more suitable for reproduction in the 
press. For this reason they should be clean 
and bright. A fuzzy print, on a dull surface 
paper, even of a good pictorial subject, will, 
as a rule, stand a poor chance. 

If the competition is for a specific subject, 
iis mentioned above, the choice of material is 
limited, and there is no reason whatever for 
the competitor to depart from the subject 
indicated. When, however, the subject is 
more general in character, as, for instance, 
with abstract subjects such as Summer¬ 
time,” or ” Happy Days,” or ” New Angle 
Shots,” there is a wider range of material 
available, and the range becomes even 
greater still when the prizes are offered for 
the best " pictorial prints ” only, without 
reference to subject- 
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For newspaper competitions the “ human 
element" must definitely predominate unless 
the subject is frankly for landscape or archi¬ 
tectural or animal subjects, when there is a 
limited choice. In every other case the 
"human element” should play a very strong 
part in the subject material. This means the 
inclusion of one or more figures, w^hich are 
definitely part of the composition, and the 
figure should be engaged in some occupation 
or doing anything but staring into the 
camera. The only occasion on which this is 
permissible is when the subject is a large 
scale portrait, or something akin, such as 
pictures of " bathing beauties.” In all other 
cases an endeavour should be made to render 
the photograph in such a way as to make the 
person appear unconscious of the presence 
of the camera. Attention should be paid to 
the foreground, which should be strong and 
always sharp in detail. The picture should 
concentrate on one definite subject only, 
otherwise the composition will be scattered. 

Importance of Fresh Ideas 
The next thing to observe is to keep a note 
of such pictures that have already appeared in 
the competition, and to aim at originality. 
Nothing is more boring to the judges of these 
competitions than to have twenty or even a 
hundred prints, all representing the same 
popular idea, and all treated in more or less 
the same way. .All the prints may be good, 
fine technical pieces of work, and with 
pictorial quality, but the fact that they lack 
ori^nality in all dealing with the same 
subject in the same way may result in the 
entire batch being rejected. Originality 
should therefore be aimed at. both in the 
choice of subject material and in its treat¬ 
ment. There should be no difficulty in this— 
even with the most familiar of holiday snap¬ 
shots. The worker with original ideas can 
always find a new vie\vpoint, or take the 
subject from a new angle, or select only a 
part of the negative and enlarge that instead 
of the whole subject as originallv seen. 

Many competitions are divided into two 
sections, one for beginners and one for 
advanced workers. Here, as a rule, greater 
leniency is given to the beginner class and 
more consideration afforded to obvious 
no\uccs' mistakes. At the same time, even 
the beginner should still endeavour to make 
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the be$t possShtp prrnt’—iilK^ve .ill Wf! 
thnt it Ls Liii^niied correctly v.’ith stmiglil 
luid right-,in|; 1 i; comuni and ne'.it 3 y 
nioiintwh A [KidJv trinuned print—or a 
rarclc^iSlv ntounted nnR—with fiiisser-^miLrks 
in evidf^nt^e, will litvercly handicap it, nu 
inatLci how j^ood it may otherwise be. 

5rnfiN /£ems thflC Coi/nr 

With adviutced iivorkersi these mat tens niay 
uoi ueed to be imprej^sed, hiU ihcv are equally 
importiint, and it will generally He found ilm 
the winning prints in tho big cent petitions are 
not only giKjd both pictoriaHy and techniiadly . 
but are alifio well ** presented/' It is in 
ihcao siiLtdl but important detaih* that the 
best workers keep on top^ and they are not 
Ijfivoiid the capabLlJtsw of any amateur wlin 
cores to take a little trouble. 

M.auy the same general principles apply to 
the other kinds of com petitions meritionod 
above When, lor instance, the prh^ are 
for the best work done with oprtain apparatus 
or materials, such nimiature camera.^, 
films, papers, developers or Haidi powders, 
etc., the gnod points claimed by that 
apjiaraLiis or material should he eiTiphasi;tt.d 
apart from the s^ubjcct matter. 

When the pri'/cs art for tilustrating some 
pai-Lituliix dbirictp the loraUt^' shown in the 
pictUTes shin I Id be ckafiy rccogpixabte, bu t 
if will be well to avoid the oh%"icios and well- 
known pf^ints of \"iew. WTicii visiting a 
resori with such .1 com petition in view— 
the picture postcards and illustraied ipjide 
books of ihc districi should be obtained 
and studied. I’he p faces depicted should 
be and vicwxjd from all uigles. ^nd 

everv endeavonf made to avnici i:iklU|^ 
the same siihjHct in die hujiil: way. but 
to hnd new points Of view Here, ugaiiv, 
ihc oii^nality nf the worker will have a 
rhujicc of bein^ exercised, and a familEar 
spot photographeii in a nc^v way or from a 
diffenmt ai^le will stiind a much ^atcr 
dtaiicc of being noticed by the judges than 
the usual hacliriuycd vievl^ no matter haw 
well it h done. 

The comiwtitiijns Umt arc organized from 
rime tn time for photographs of j^pcrififi 
subjects give the ivorher a iduinee of exercising 
his CTfiativc kbiliiicu in tnokinf; atiractivu 
cumpcsaitiofis. The siihjecta may be for 
toilet good'! such ay purfumc. elc,. shoes nr 



PltASinO LAM.DSCAPE. Thw [STnfKHltJiEHi h 
■ucc^ltul iKi lifhuni ih* Urp# nnu«. ird 

d«uJi luY* 4 l 1 JwtPi Iiic*r|^ biUftcwt. TIti t^H^oinph m^kmn 

u 4,io p.m. In t^CinTiHr. II Ohbrton Mil. HirdCiltl* Cr'Sft> 
HiibBlftni SrFilfv. TorlEL 

PhsBfl. <ir M. Ir^ Mf. Arimflnninj 

prpri^ ■* Altip^n £^nc]gFviDf>tidJd iNiatoifaiftAjr *' 


ft>ods, in may case great possibilities arc 
presenterl if the " huiiiun cIcinouL is iutrO 
duced effectively- Clear gloss^^ prints arc 
also best in this case. 

CuinpvLLtions in photc^aphic joimiatsare 
usually for the encoiiragemeTit of their readers 
to make bolter iicgHllvcs und prints, aud even 
when special subjects arc set the prizes will 
go to the piiotograjjlLs that show the greatest 
technical and pictorial finality in addiritm to 

ori^nality of treatment ol tlio sllbicct. 

In these competitions it h not necessary 
iit make the prints—as with newspaper com- 
peations—on glosisy or ** velvet " pajafr— 
any lyjHj uf prlzit is gcaeiiilly admissible, but 
The b^t must be made of the printing process 
cmploytaln and the same uLtvntlOn paid tO 
eyeful trimming and motinfiTig. If iht 
pictures are litlt^, ihc lettering should be 
done as neatly and unobtrusively possible. 
VVlicn required, thp nPces?iiLr\' coupons sliuuld 
be stuck oti tijc back of the prinr and the 
full name and addrew ateo written on every 
prmi us a lucuns of idr'inifscaliou 
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COMPOSITION IN PHOTOGRAPHY 

W, L. F. Wa$tsll, Mon. fJt.PS. 

The proper grawplnt or macerfifdn photDgrjphi« i-eproducilon ii on# of the miny licton 
ihu-c must b4 c^ctiidereej bf scfl&gs phowjraptiflr, far wiihiouc vn undftncajTdkrif; 

or the piincipl«« tfT c^jmpoikbn Ml wark must fill rroin the mht\c mfidpotnc^ Here 
hi ail a.rtiele wlrlcti lO'fvb ns n vjlu-.ible ^uide to mil camen tEsetj who ii-eck loiprovefnflni, 

In cheir pictarimi lechniquo 
See uJja Atl Phoicjfj-^pFiy; HmEi tjnd Td^i 


T iik Word '■ conipu^itiuTi %va.s originally 
ii.Hwl in T^fer^nce to the maniiirr in 
which [xiintcr^ composerl a pic¬ 
ture by bnngitig together v^luu^ dtrments, 
sticli »h iiniunJ objects .iTChilecture and 
figures, so as to produce a subjtictJ' Thf^ 
icsiilt wass a goori rorn position —or other- 
^sise^ To the plioto^rapher the w^rd has a 
more rejitricted meaning. With a. few excep¬ 
tions, such as Lite scJection and arrAngement 
of a still-lift subject, or of figures and 
accessories for a. group nr a gsnn picture, he 
1?^ restricted to things as they are. 

Ill the main he must rely, for most of his 
subjects, on the seJeeiioii of materinl, on 
the \ieii.vpoint from which he records il, and on 
the mgdifica lions in effect resulting from 
lighting and atmosphere. These alone pro- 
tide him with considerable scope and 
dom, and he r-innot take full advantage of 
his Opportunities unless he applies, con- 
sciou.<^ly nr mtiiitively, cenain ideas as to 
the composition of his subject. This means, 
hiniiamenfaJJy, the best seJectionimdajTFLJige- 
luent of tJie niaten:il for the purpose In view. 

Mere technical concctncs.s in enmpo- 
jution wiiJ avail nothing,*' said J, D, Harding, 
Certainly a photograph may disclose no 
noticeable faults in composttioti and yet be 
a pour thing, ju.=it perfectly grammatical 
writing may make very dull reading. But 
no meHrs of a picture can condone serious 
faults In selection uud arrangement. 

Nothing Intri/d/ng, Nothing Lacking 

To get complete pleasure and satisfaction 
from a print wie must feel" that all Is right and 
no tiling wrong," We miust not feel that any¬ 
thing is an intrusion, or that some essential 
is lackuig ; we must not feel that we slioiild 
Nkc to move this or modify that. 

Among different peoples, and at various 
rimes fhere are changes in the style 

4 » 


of graphic aiT just as there are In crostume, 
and we need consider here only some of Llii: 
priiicipleri of photographic compwition which 
are more or less rerngnired and practised by 
Ujo be.st workers^ Most of these principles are 
h:ised on pHyehoIngical effects, and if these 
:iru understood it will be some guide to the 
conditions uncier w^hicb tbe principles may be 
observed, modified or ignored. 

' Lows ' of Composition 
Photographers are often advised to gel 
ideas of coinpissilion, in every sense of the 
wT>rd, by studying iho work of painlcfs. 
Unless thbi h done w'ith discretion the study 
may dn more harm thuii good, ^lany painters 
miide such a fetish of the "laws'" of com- 
pufidtlon that they constiucled pictures to 
formufac. llic results being conventional 
artifidal, and often painfully ridiculous, llio 
best picLurc^i by any medium do not advertise 
the fact that they have \teen carefully cum- 
posed- they are naturally and sponta¬ 
neously right. Hence the wise saying, An esi 
isian arUm—Xtue arl is to conceal art. 

If we study and compare the photographs 
which please uud satLsfy us most wg begin 
lo rocogniBP certain common factors. It 
becomes evident that there are ddinite means 
of securing such ihingK as centre of hiterci^t, 
harniony, balance, nioud and so on. Upon 
these common factors we base our so-called 
" laws " of composition. 

It tiiay be Avell to couauler an example Of 
the psychological effect aiieady meutionpd. 
Wo naturally expect ihai we shaJl be able to 
Understand rhe atm or purpose of the photo 
grapher in making a given picture ; he ahould 
nut leave us in doubt. Vet he too often does^ 

As du. instance^ take the famlli^'u' subject 
of a landscapH^ with a single figuri:;. 

The landscape may Iw beaucilnk mier- 
estJng and well arranged ; the fignre is 
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appropriate to its surroundings, well placed 
in the picture-space, and although adding a 
note of interest, is definitely subordinated to 
the landscape. This is 
obviously a landscape 
with an incidental figure* 

Again, the figure 
might be on a much 
larger scale, dominating 
the landscape—now of 
a simple and unobtru¬ 
sive character. This is 
obviously a figure sub¬ 
ject or portrait in a 
landscape setting* 

Either of these treat¬ 
ments might be quite satisfactory, and we 
should be in no doubt as to the intention. 
But the figure and the landscape might be 
presented in such a way that our attention 
is equally divided between the two. We 
cannot look at one without being distracted 
b^ the other. It is neither a landscape with 
figure nor a figure with landscape; and 
the mental irritation and uncertainty thus 
occasioned justifies us in condemning the 
composition* It offends against the com¬ 
positional " law of principality.'* 

Similarly, we mentally resent compositions 
that are lop-sided, top-heavy, 
overcrowded, confused, 
vague, empty, formal, and so 
forth* 

In much technical and 
record photography the work 
is mainly a question of crafts¬ 
manship, and composition 
plays but a small part* A 
single object such as an 
article of jewelry or a carved 
pane! would merely require 
placing in a pic¬ 
ture-space proper- 
tionate to its 
dimensions, 
suitable equal 
margins at top and 
sides, and a rather 
w i der on e below* 

The case of a por¬ 
trait head would 
demand more con¬ 
sideration, A full- 
face view might be 


centred laterally but above the centre ver¬ 
tically ; a profile rendering would require more 
space in front of the head than behind it. 

The more ** pictorial ** 
the work the greater 
the care reqtiired in its 
composition. In the 
days of the stand camera 
it was suggested that 
compositional salvation 
conld be achieved by 
ruling the focussing 
screen into sections 
which were invested 
with varying degrees of 
" strength*'* 

The matter is not so simple and mechanical 
as that; but it is a help to visualize the 
picture-space divided into nine equal rect¬ 
angles as in Fig. i. The dividing lines have 
four points of intersection as shown, and it 
is often found that the main object or mass 
is best placed about one of these points, 
while a secondary balancing mass may fall 
on one of the opposite points* In unsym- 
metrical compositions it is a general rule 
that the principal object should not be in the 
middle of the picture-space, but near it; 
and it is e\ndent that any such position will 

be near one of the 
four points of in¬ 
tersection. 

Further, the 
horizon tal “ th i rds *' 
suggest approxi¬ 
mate positions for 
the horizon line, 
visible or imagin- 
a r y * A level 
camera causes the 
horizon line to 
bisect the picture, 
and this equal division of the 
space is generally unsatisfac¬ 
tory^ ; hence the camera must 
be tilted up or down, when 
this is permissible, or when 
this is not possible the rising 
and falling front must be 
used. 

In Fig, 2a the horizon has 
been lowered ; while in Fig* 
zb it has been raised. When 
the sky is intended to be the 




Fi js. 2d and 2h, Effect of lawcrlng and raEsinj horizoni 
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Figs* 3a and 3b* Repeiition effects^ equal and unequal; note Imp raided 
ptccoriaf eiTecc of latter 


W^at is called " repetition ” (of 
form or line) is often a useful feature, 
but at times it is irritating* In 
3^ the repetition is the result of 
mirror-like reflections ; and as the 
picture-space is equally divided the 
upper and lower parts make practi¬ 
cally the same claim on the attention. 
The result may be curious and 
interesting, but is too formal and 
balanced and not satisfactory pic- 
tori ally* 

In Fig. the now broken reflections 
are given pride of place by raising the 
horizon, while sufficient of the actual 
objects has been retained to make the 
total effect both realistic and natural* 




more important feature 
it should be allotted the 
larger portion of space ; 
and the reverse should 
be the case when it is 
the landscape that is to 
claim attention* If the 
spaces were equal it 
w^oold suggest that land¬ 
scape and sky were of 
equal significance, and 
there would be equal 
division of interest as 
well as of space. It may 
be noted that in Fig 2a 
the rise in contour 
formed by the 1 argest 
tree is imitated by a rise in the mass of cloud 
above ; it would be better if the clouds rose 
up towards the left instead of the right. If 
it be argued that the clouds were on the 
right, the answer is simple* Change 
the viewpoint or w^ait for the clouds 
to move, or both, and in any case the 
result will have natural charm. 

FEgs, So and 5b. VVitb and wUbauc compasiclon coiicro 


to avoid 
utraight-on-vrew oF 


the formiJ 
Fig. 4b 


Fig. 4b. Formal photo of bridge and refJectioiw 

Different means have been adopted 
in Fig, 4^ to give a glimpse of the 
bridge and its reflections, in conjunc¬ 
tion with the tree and foreground* so 
as to avoid the rather rigid and 
formal rendering which is shown in Fig* 4^. 

StilJ more formal is the view of the 
cottage tn Fig* 5a, which, incidentally, is 
too crowded in the picture - space. It 
is, of course, a good 
record of the front ele¬ 
vation of the building, 
and as such has some 
architectural interest ; 
but it is not in the least 
pictorial, and has no 
suggestion of good com¬ 
position and hardly even 
of a third dimension. A 
change in viewpoint, 
which IS usually easy 
to effect, and a lowenng 
of the horizon give the 
version in Fig, 56. This 
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varicU' m 


lar cottag 4 ; as of ninny 
buildings ; uiid it i$ OJ- 
good thing if wo can so 


may not be so satisfactory^ for 
Khrywiag Tlie ccmniruction and. 
detail of the cottage, but it is lor 
better as a picture. It cairici^ 
a ^ugij^cstlDu not so much of one 
porticiib’- — 

^niJJ 


Hclert imd campo>ie our Rubjects 
that they arouse pleasant 
memories. 

The symmEtrical arrangement 
of Fig. is not so objeclioiiable, 
as the rharacter of the stEbject 
to some extent jubtifiefi it; 
but Fig, bft is preferable. Tlie 
b:dancetl design 
of the building 
is stiU evident ^ 

more 

the 

direction of the 
lilies. Such a 
d i ff e I e II e e is 
made merely by 
shifting the Hne 
of sigh* ii-L.. 

is k::_ _ _ 

vanishing point 

jierspectivc ts indicated 
tJack dot in each case. 

““ lidistant from the 
lies uu one of the 
thirds. 

The fyramid end Other forms 
Various forms of xomposition 
liave been gi\^en significant 
nuiues according to lIjcIt general 
characteristics — |>yramida] o r 
manguiar, circular, diagonal 




Figs. 7 d and 7 & are examples of pyramidal 
composition—a form which gcnrnilly sug¬ 


gests firmness and stability, in 
Fig. 711 llie objects arc too 
central^ and arc cramped by 
being compressed within an 
cquiUleruJ triangle. I'he san 
objects in Fig, 7 ^ are rougtdy 
enclosed in a scalene triangle, 
and the pyraiuidal arrarigLinenl, 
altboiiigh distinctly present, fa 
not 50 obvioii.^^. 

Ab$urd as fa 
the pbdrig of 
the three petiiions 
in Fig. it fa 
rnther the truth 
than a caricature 
of examples 
turned out by 
inexperie ncfid 
photographers. 
It.s faults are 
ubvious. In Fig. 
Mh the placing 
and attitudes of the same tluec peraons 
suggest a sweeping spin] arrangement as 
iiKlicuted bv the dotted line. V\licn the wwd 


Of, ?&, pf piinnUdAl 


etc. 


used it dnes 
not neces¬ 
sarily mean 
an actual 
line. In Fig, 
Sa there fa 
no line along 


I'lfh Si* mad Iki 
Q b ^lauity 
mmd fB4d ateUd 
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W iL ll iliiirc were Rtrnn^ 
inteirf>?ir m the rutty road hi 
lo lUii RTTangeinrrit mifjhi 
bf! appropnftie; otlicrwise sudli 
rt.'iatriction as is indicated by tbc 
dotted rectangle la an Lmprove- 
inent. Note, 0$ One detail, how 
one of tlic verdcaJ thirds now 
nins Ihrougb the maiti of tht: 
two trciffl. 

Scattered inierm in the r^n- 
derin^ of lie Imu been 

[cxijcdied in riA by selective 
siniplification. In the amended 
verisiofi the composition cum- 
bines two It is 

diagonal because Lite 
^ 1) - j (lowers are on or beside 
W a line joiaing two 
eoniET^; and tt b evi 
deutly also Irian^jlar 
Moreover* iheeliniiuatioti 
of several motifs in what 
^Jdter all, a repetitive 
pattem, has made the 
M com position inure pjvrer ■ 


Hpu Trt and F^rnmEdil i-M dCirfip^tctaf^ *DntnMtiid 


Of. Md. ificffHc m 


A coiitnion fault tn 
compasition is j] lustra led 
in Fijjs. I2tf and 12 ^. 
At each of the cros^ 
in r^fi 

Will be fuujiii 
^ an awkward 

contact." 

I iupff^^^ The u[ 

The Ijoatisin 


rif. 10 SEranfiHEnljii fav TrLnijn|.n:E 


Rt lift nil fKmaHf ^ f*|«cT(«n ind iLr!ip|<l>iin.f 

the feet, but it as clearly suggested; ^ 

Sfi also is the line indicated by the 
t^ositioii of the three heads. Similar Ey 
the trrangk in Fig. jh 1 .^ " felt," not seen. 

AlLliongli the castJc in Fig. ^£M is very strongly 
placed, and of pyramidal arrangement" it is ton 
formal for mich a snbjud, and it (uls been modified 
as shown by tlicsmaJJcr mctEiiglc wLlli its diagotial. 
In the result shown in Fig. rhe diagonal conipo- 
dtion is clearly seen. It is evidfint again in Fig, 
Modification of the composition by trimming the 
print or excluding parts of the negtitive is a very 
^-aJuable possibility, and wc sJiouEd dways be awake 


Plip. lid MBd Flil. 

^PClCt 4rrvlrk«d 
hr n«>i^ t-o 

J-T^d' ijtmi 
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alincTn-pnl viHtli tlii: reficclion of ^ rriM»: 
a trortinT of the hou^ jii^t tniirliea tiie line 
of the hill : fin mi. In I he second %-^rsion 

F5hn^\THjnpa^v424aIl tht^ faults areavniskd. 

The siitiple examples given merely touch 
tliff fringe of the subject of com posit ion. but 
ihcy indicate 5ome nf the jinints thiiL must 
Ise watcfied- In advanced work all $ort5 oi 
fiuhtJeiiebL and complicatinns arifie ; and iL 
IS ncce^s^ar^'^ for the seriuUfi wurkcr to study 
and nnalyise pictures closely and namfully, 
so as to jftirn to identify tlseir faults aud to 
TCfo^ipe tht:U meiits. It i$ a fascinating 
fifudv aJld well repays the fime and Ltouble 
devoted to it. 

CONDENSERS* An ideal condition fur 
enlarging; and for all utlici forms of proJeC" 
dim is a small though adequate—or eten 
powerful—light aemree. Vet it In sliU neces¬ 
sary' to secure even illumination, and so wp 
are confronted wiih the prohSem of how lo 
obtain :iii image ill which the edgo» are 
just as strongly itluminafed as thn ce.ntre. 

The .snltition Ia tlie dutible fjluno-ceiive.^ 
roiidenscr. This is used in preference to the 
single " butrs-eyp/" because the latter gives 
only a jscattered and quhe unsuitable beam, 
Ajid the most expensive tnf^ble condenser, 
while offering few ruaiked practical advan- 
tagCfs, is actually inferior to the double 
planoH'firivex type* in tluii its use Is uceom- 
punicd by u much greater light-loss. 

Adjustability. One of the greatest ]K>ints 
nbuut any condenser is its need for being 
freely adaptable in respect nf its cli.'^tanrn 
from the enlingei or projector legs, 'Hus 
adaptability essential, since the highest 
degree of efficiency ran prevail ii^nly where 
the condenser beam is brouglit to a focus 
lictually uithtn the objective lens of the 
instrument. Here the |xKsiriu]i uf this lens is 
constantly being aliered in order to effect the 
focus of differf^nt imagps, hence the iiecefiiiity 
for these adjustments. 

The modem tendency is. however, lo 
keep the conticiiscr pcmiancntly fixed and 
to focus the beam by %"arying the position 
of the light itself* In actual practice the 
operarion is cuninieuecd by placing the 
ncgalivc in the corner and focussing the 
image upon a suitable surface. Then tliO 
carrier in withdrawn^ and the clear beam of 
tigliL is made to project irith maximam 
(even) brihiancy' upon ihc scuccit. \Vhrn 


this effect is achieved, it may be undersload 
that the beam irsRlf Is hrougliL to a ^ocus 
Avithin tliL- objective lens, whereupon the 
carrier may be replactxl and final critical 
focussing carried out. 

Ill the case of cinematographs, provision 
for this adaptability is not always made. 
Tlufi is because Llie mture .and assembly of 
Ihc optical systems i^mbracEd dn not suiffet 
any appreciable uftecis of this deficiency. 

Condenser Sites. Condensers .ar^ usually 
purchased complete in ihu mouijted state, 
ami it mufit be observed that the 
surface of the acressory' is ntj^ greater Lliaxi 
That part which h visible lo the eye. It is 
obvious, then, that no iKirtinn of the image 
It is reqnirrd to enlarge sliould overlap the 
limits of Lhc condenser. 

An easy way to afiuortain lhc diiunctcr ul 
conrkruiu'ir necessary to cover " a negative 
i>E U ansparency of any sisK i-^ to measure 
the riiagon[d. It will be found tiiat the 
diaxunal of a 3 l X 2 ^ in. negarive i^ slightly 
(zreniter than qj in,, indicating that a con- 
donacr of 41 ill. in diameter is required. 
Similarly, the quarter-plate, ha\ring a di¬ 
agonal of approximatdy in., would require 
a condvjnicr willi a diameter i>f 5J iUr 

Tr i^ nni fiuggestixl tbuL these sbes are 
abHoluidy necessary for use with ihe stan¬ 
dards referred to It may, and very ultcii 
floes, Imppcii that the portion of the original 
ne^alive solecled ior enlargement h wdS 
covered by it irondciii^jr of smaller size. Bui 
it i&aJ ways better to be ec|uip[>Cf1 for cn larging 
the whole of the negative image. 

Can denier Care. As excepw in cases 
W'heve refiected iigtir is usch^I— the rondensur 
1-5 ^itiiaied [lirectly lx:Lw'ecii the llglil sciircc 
and Llie carrier, its exposure to rhe risk of 
accident is very real and ajspareiii. On the 
one aide ibci'c is the heat and all its attendant 
evils of moisture condensation and micveu 
expansion ■ on the other I here is frequently 
Ei risk of scratching or other damage arbing 
Irom the conslanT insta-Liun mid withdrawal 
of the eturier. 

Cine Gttthusiasts are, nf mnrse, r.|Mrcd Llic 
nnnoyance of the LLtler, but their $hare ol 
the former trouble is always much greaier 
than still " workers apprcchiLe. Nowadaya. 
it is cufitumaiy lo assemble the component 
parts of the condenser A^ery liHJSf^ly within 
dielr mount, and thifi almost coin pie tely 
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utic HUTiiCjyarLce—thiit of or 

cracking. 

Cmcmatograph condensers, by thp way, 
;irc cdiiipaJiitiveJy tiny things, and owing 
Lq Llieir smaller mass they are considerably 
le $5 likely to suiTer from steaming; due to 
condenserl mnisiitre. In this case—and, 
indeed, in all other eases—^it iirdy be udvisible 
befnrp tonchinfi the condenser to observe 
w he I lie l tile {jKreidiiir '' niottli ng " aaen on 
the fjrrecn is not due to an aoddental breath¬ 
ing upoti tlie mure exposed object I lens of 
the instrument concerned:. 

The must troublesume defect, .steaming," 
IS due to condonsatiOTi of worm moisture 
present in the atmosphere npon the mid 
surfaces of the glass components. It cannot 
CMTCUT without the presence of heat in the 
room : 4Jid it cannot occur unless the eun- 
den^er in re.-iHy cold. 

In the enLtrging room—wbkht su fitr as 
moRr amateurs are conremed. is often chill 
and cold* save In siunmer—the warm mois- 
inre is iitsually created hy ihe lamp. This, 
whether it be of spirit vapour or one of the 
latc.-5t gas filled eleciHc bulbs, is certain to 
generale uu uppredable amount of heat : 
and this, unforrunat«^ly, a fleets I he moisture 
before it can raise the temperature of the 
eonden-Rer to safety point. 

I’o remedy the trouble, aU tiiat is necjessary 
is fci rcmoi'e rhe tiny spois of moisture Jroiii 
the iLflenUed surfaces. \Micn these are on 
the flat sides of the ordinary double-piano^ 
convex assembly, removal ir qiiile an easy 
matter, but more Irequently the trouble 
alfectB the inside surfaces. In 5uch case& 
it will be ncces&ujy lu remove the com- 
poni^nts and lake up thft moisture with a 
wman cloth ; and to prevent a reeurrenre of 
the trouble It Is .ltdvisible before reasscin- 
bhng the components to ticMt them carefully 
until LJiey no longer ” steam " oii being 
llghHy breatlicd u|Km. 

Picture Shows. Lantern and cme shows 
are not, of conrse, uaiially given in cold 
apartments. But It is quite cuimnun for ttie 
instruments to be kepi in a cold store-room 
and brought out bito the W'^iimith onJy a 
short time before ihe commencement of 
displayin. Obviously. Shun, the condeiiiicr 
wiU std] be cold and susceptible to all the 
usual troubles. It should be Icepl in n 
warm room (iJ nor the ulludJ protection 


" theatrefor at least an hour or so 
before the display is timed to commenre. 

Other Notes. Cracking and splitting 
of the coisdenscr components occur only 
when the iliumiiiaiit employed h capable of 
quickly generating great quantities of heat. 
It is then that the suddLu change from a 
low temperature to an abnomuilly high 
one proves Luo much for the poor con¬ 
ductivity of the glass with thu result that 
cracking, diLpping and more serious break¬ 
ages may occur, IneidcntaDy, the same 
troubles have been knowTi to occur after use. 
when the highly heated instrument may hr 
reLutned to rest in an ice cold store room. 

It is signlhcajit that the condensers most 
aflectcd by this trouble arc ihuse fittetl to 
fantem and cine apfKiratiis—where the tem^ 
perature.^ developed arc extremely high ^ anil 
in both Cases it Lr the back ccrniponent rather 
dian the front whidi is more apt to $it.stairi 
injury. Since the rompoiients cuncerned Ciui 
be purchased at (iriccs as low as half a frown 
each, it is worth w'hile to carry a " apate in 
case the inevitable accident occurs during on 
imijurtant r]s.5play. 

Slightly cracked or chipped condensers 
nml not, however, he discarded. They may 
remain in use without detriment, provided 
that the chipped or cracked edge of the com- 
|Jonent is arranged tn face the illuminanf 
And even where a stight image uf the defect 
is throw^Fif this can be eliminated by using a 
ground-glass diffuser in Lhe enlarger itself. 

Troubles like atcaining and breakage can 
also affect the fluid condensers familiarlv 
seen eii instruments of an obsolete pattern. 
Such inst rumen La are still in use. however, 
and .dmil.ir methods to those afready dis¬ 
cussed must be employed to overcome the 
troubles to %vhieh (liey are subject. With 
regard to freezing of the lifjiiid, thb b a 
speciai diffieulty with which lucKl-em instrii- 
incnta happily do not have lo cope , but 
it can be ovurcxime by LniinerRing the tvhole 
condenser in warm water, or (what b better 
stub completely prevented from arLTmg 
nnereiy by Uiu addition of a little glvcetin 
to Lhe original w-atcr. 

Ueanliig ihe coudeuser fmiiaces js occa 
sionally necftiaary, and in any case it ha^ 
to be attempted wheneveT steaming occurs. 
Here spedal r^re is iicctirsary ro avoid 
scratching the component lenses ^vith 
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unsuitable cleaning materials. A soft leather 
{chamois skin) is very useful in such contin* 
genctes, but better stiM is a well-worn piece 
of cambric. 

Seldom, apart from cases of steaming, is it 
necessary to clean the inner or convex sur¬ 
faces of the condenser, and since this may 
possibly result in scratching the lenses, the 
task should be undertaken only when the 
necessity is obvious. 

Nearly all condensers in use today are 
made of crown glass, and for this reason 
they have a decidedly greenish tinge, which 
does not, however, affect their light-trans¬ 
mitting property to any considerable extent. 
Optical flint, which is colourless and also 
much more refractive than crown, would no 
doubt be better for the purpose, but the 
gain in illumination would not justify the 
enormously increased cost. See Enlarging. 

CONSTANTS AND CONVERSION 
FACTORS AND TABLES 

Here, arranged in tabular form for ready 
reference, are constants and conversion 
factors which will provide sufficient data 
for working out various calculations 

Photographic formulae are given sometimes 
under Imperial standards of weights and 
measures, sometimes under*the metric sys¬ 
tem, and it is useful to have tables at hand 


Constant 

3-1416 

7854 

-oog 

’000455 


■001439 
7000 
I-2153 
4*541 

378 i 

*003205 

■0005S 

■0163S 

■064S 


TABLE OF CONSTANTS 


X Radius 
X Diameter 
X Diameter squared 
X Pounds (avoirdupois) 

^ tp ij 

X Grains 

X Lbs. (avoirdupois) 

X Lbs. (troy) 

X Gallons 
X Metres 
X Grammes 
X Cubic inches 

^ rt I-* 

X Cubic feet 
X grains 


Circumference 

- Circuoiference 
= Area of Circle 
” Cwts 

= Tons 

^ Lbs. (avoirdupois) 
= Grains 

= Lbs. (avoirdupois) 

- Litres 
^ Feet 

- Lbs. (a voirdupois) 
Cubic feat 
Litres 

= Imperial gallons 
±= grammes 


CONVERSION FACTORS 

CoL i X Multiplier — CoL 2. 

CoL 3 X Reciprocal = CoL 1, 


Column i 

Column 3 

Multiplier 

Reciprocal 

Inches 

Mms. 

35*4 

*05937 

Feet 

Metres 

-3048 

5-2808 

Cubic inches 

Cubic cms. 

i 6'387 

■061 

Cubic feet 

Cubic metres 

■03832 

35-3148 

Feet per second 

Miles per hour 

*68182 

I 4667 

Lbs. (avoirdu¬ 
pois) 

Kilograms 

'45359 

3*20462 

Pints 

Litres 

■568 

176 

Gallons 

Litres 

4-54b 

*3302 

Square inches 

Square cms. 

6*4516 

■155 


CONVERSION TABLES 

ApfJthecanes* WeigfU : 

20 graiiis = t scruple — 1-296 grammes 

3 scruples = i drachm ™ 3-88 8 granunes 

S drachms ^ i oz. ^ 311035 grammes 

Avoirdupois W^igbi : 

16 drams — t oz. = 28-350 grammes 
16 ozs. — 1 lb. “ 0*4536 kilogrammes 


which will enable the user to find without 
diiliculty the equivalents of either system. 

A few points should be borne in mind when 
preparing formulae. \\Tien working from 
an American formula, remember that the 
American pint contains only i6 fluid ounces. 
The American fluid ounce is, however, 
slightly larger than the Imperial fluid ounce, 
and the American pint is approximately 
equal to i6| Imperial fluid ounces. On 
the continent of Europe liquids are, for 
dispensing purposes, 
weighed and not measured. 

The troy or apothecaries' 
ounce of 4S0 grains is not 
used in making up photo¬ 
graphic formulae. The 
official oimce contains 437'5 
grains. Since the troy, 
apothecaries' and avoir¬ 
dupois grains are equal, 
errors are avoided by giv¬ 
ing the weight in grains. 


Troy Weight .* 

24 = I pennyweight (dwt.) = grammes 

30 dwt. — t 03. ' ^31-1055 grammes 

FIui<f Measure: 

60 minims = i fluid drachm = 3^552 millUitres 

3 fluid drachms *=> i fluid 01. 3'84125 centilitres 

30 fluid ozs. ^ I pint = o-56SUlrc 

S pints " I gaHon = 4*5^16 litres 

(i fluid drachm = 2 avoirdupois drams — 54'6875 
grains) 

r cc. (water) « t gramme 16*9 mintirts 
I litre 55-196 fluid ozs 

CONTAX AND CO NT A FLEX 
CAMERAS. Among the many miniature 
cameras taking 24 X 3b 
mm. pictures on standard 
^vidth cine film, the 
Contax, made by the firm 
of Zeiss Ikon, Ltd., holds 
a high position, and since 
its introduction to the 
English market in 1932 
has acquired a reputation 
equal to that enjoyed by 
any of the high-grade pre¬ 
cision miniature cameras. 



Contax I {icted wkh a Zeiss Sonnar f2 teiu of 
2-lneh focal lenjECh 
Zetfx Ikcfi, Ltd 
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Contax owes iXa |>ojjularity to a 
cnmhinaHon of which make of it a 

minlalLiie unlven^l camem. It hap; the 
hrmrffnf^s of a roll-film camera ; the exact 
focus^ihillK of 3d rctlex, made possible by the 
long base coupled rnoge-fiTider; the high 
apeeds ot a preys oiimera and the versatility 
of a hand or stand camera, as a choice of 
lenses of various fnraL length and ap^ntirc 
can be used interchangeably with the 
greatest ease. 

llifi film used in this camera h perforated 
cine fihn. making ^^6 cxposurcsi, each ^£4 x 36 
mm. This is supplied by 
t!]c leading film maiiu- 
f a c t n re r 5 in daylight- 
loading spoolsj which can 

be inserted imo the 

ram era in the S3ime 
manner as when dealing 
witfi the ordinaiy' roll-film 
camera, TIljs spool docs 
not need to bfl wound 
back Into a cassette after 
expnsiire, though the 
cas^tLc form of loading 
may he adopted, if desired, 
and iy iicLcsaaiy’ if lengths rut from film in 
hulk are used. 

Focussing Ls carried out by means of a 
rangeTinder (^7,11.) coupled auLumaticalty 
to the tens fnriifl^ing. The most precise 
focussing between infmity iind feet i.s ea.sily 
achieved, a f^ct of importance in relation to 
lujge scale eulargctncjits irtiquently reqiiired 
from These tiny 35-mm. negatives, Tljcdcptli 
of focus for any afxu'turc may be seen from 
0 scale engrav^ on the lens muuni. In Lhc 
Coiitax I the principal method employed for 
actuating the range-finder is kno™ a?? the 
rotating wedge system : that used in Contax 
Models 1 J mid 111 is the swing wedge method. 
(The theory' of these sj^stemsi is described 
under the beading Range rindur}. 

The shutter is of the focal-pEane t>T>e; 
constructed entirely of inctsd, and it is of 
unquestionable efficiency. A useful range of 
cxpostires h posidblc : 1/2^ 1/5, lao, 1/25, 

T/50. 1/125, 1/550. 1 / 500 - 3 Jid tfIQOO 'seCn 
on ^lotlel I, while ^fodels II .and Hi are 
provtded with an additional fast speed of 
tft 2 So sec. Provision is also made for 
Lime exposure. The setting of the shutter 
also winds an the filniK and thus double 


espo.-^iires are rendered imposyibkv tLiougb 
provision ts rnadc for giving double exposures 
when reqTiired, a$ in trick pbmography. An 
engraved disk recordfl the number of ex¬ 
posures made. Models IT and III have a 
delayed action release, which rclcuyci the 
shutter after ten liccondfi, enabling the 
phologmpher to include himself in ihe 
picture if desired. 

The view-finder b built into the 
Casing and sliowi^ the field of view' cove red 
by Uie niimud z-ineb lens, wlidc special 
view'-finders for lunger nr shorter focal 
lengths can he obtained to 
fit into a shoe on top of 
the camera bod\'. In 
Model I the view-finder is 
placed by the side of the 
range-finder, but In Models 
n and III the sights for 
both range and view'- 
Tinders have been com¬ 
bined. 

A large number of 
specially compurecl Zeiss 
len.ses are available for 
use with the Contax, 
ranging In focal length from 2.0 ein. to 
50 cm,, and with aperture up to a 
ma.vitnum of/1.5. These lenses are rapidly 
interchangeable by a b:iyfmef catch system. 

Many useful accessories arc snpiiliefl for 
Uise ^^ith these cameraj;. These include : 

Xiiss Supplt^mcntary foi 

focussing distanoeA closer than provided for 
by the range-finder. 

The Coniam^ef OpH^ai Near focussing 
F.qui'pme^t, for hand or stand e,xpusurefl .at 
the following distances : 20 fnehes, iz indies 
and ^ inche;y. Ry means of this ingenious 
optical appliance subject.s v’ery close to the 
camera cuay Iw taken wilhont a in pod. 
The Contameter h a kind of distance 
tneteT couipn.sing three interchangeable 
pnstns by means of which it cau l*e set in 
focus on thR discance eorresponding with 
rliD supplemenlary lens in use. Three sup- 
pknicntai^' lenses arc supplied. Tiie CLimer.i 
is maved backwards and forwards from 
the object until the two ports of the image 
In the ConT,ameter coincide. 

C^ot*r Ftlim, 'I'liese arc made from 
optically worked glass coloured in Lhe mass, 
ibey can be supplied ckbur to slip on over 



CONTJVSC. III. Thl| b flv* Hifit Jj tha 
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the: lens Or to 5CTew mta the front of rhe 
lens. 

Ez-mt^ar filUr. Dcsiirned by 

Froiessor BKimiutr. this lilter is useful in 
nvcrconiing or redticiing the reilcciions from 
all kinds of polished surfaces, such as ghiss, 
polt?hed uuod. water, payier, etc., and 
particularly pictures under ipflass or windows 
article on Polarized l.ight). 

Vit-Ur-Fimiers. The buih-in finder on the 
(:nnta.K is computed for use ^\ith leniies of 
2-iiich focal length. For longer or shorter 
focal leDgtJjs special fiTiders must be used- 
Tlie following Tout ax finders are available: 

Coniax rtiiveysai Finder. For hical 
lengths of 11 (or i| mdics), 3?. 53 and 
7 i inches. The finder is used at eye level 
and the image is seen erect and correct as 
from right to left. Corrected tor piralkx. 

iifciiii Cm%ia.% Finder. A tele¬ 

scopic eye-level finder for local lengths of 
sh 5^ inches. Tfives uiircvci&ed 

erect image, with clvar boundaries. Cor¬ 
rected for pamllax. 

Wide Finder. 
li'iEfff Angie Wai:si^Levef Vieic^ finder. 
Coidux Teie Finde^r. For use with Tele 
Tessar /C.3 of 74 inches focal length. 
Atbadi$ Finder fsc^ MeFinders). 
fonlii.T Wiit$f-Level Finder. 

C&niiiX PriAtn iJriYhViFi/ Findee. 

%v.ii? t level. Suited for 2 -inch 
lenses. 

fmitax ObH<fiie I 'ieu'eK A 
prism attachment by which 
the (Toniax can be used from 
different levels, and lor ver¬ 
tical shots taken at an angle. 

UnR IheAC are 

supplied in \^ncras forms: 
lelesrnpicj conical Or rectan¬ 
gular. 

Cnnlax film accessories in¬ 
clude cassettes and templates 
for cutting and trimming 
lengths of film. 

Other accessories include 
negative view^ers, focussing 
negative wallets, 
daylight developing tanks, 
printing frames, delayed- 
action shutter relcaseSn and 
hall and socket tripod hpads. 

An additional refineniCJiL is 


iiieorporated in Ihn Cnntax ni. w'hich is 
equipped with a photo electric exposure 
meter built into the top centre of the camera 
body. The window of this meter is provided 
with a scfies of glass vanes which ensure 
that the light cell sliaU embrace the same 
angle of view as the lens, and a metal ssafety 
cover serves not only to protect the cell 
W'heii not in use but also, when raised, acts 
as a hood to shade it from excessive top 
lighting ivhicb mighL cause a false meter 
reading. 

Extrenieh vveU made and meticiilcsiis in 
design and finish, these camerus can truly 
claim tn be scientifEC precision instmments, 
and as such give confidence to the user that 
they will achiev^e all that is claimed for them. 

The Contaflojc, This camera, a double 
lens reHex, is, to aU intents and purposes ^ 
a combine tiou of the Contax and the reflex 
camera, with the :idditi(jn of a buiJt-in 
phoioelectrie iiictCT. Focussmg takes place, 
with an ordinary reflex camera, on a 
special focu^wing screen, which is of a 
special condenser type on to which the 
image is reflected by an uptit;ally worked 
surface silver mirror. ITie image, as seen on 
the screen, b more Ehan double the size 
of the negative, as the upper or viewing lens 
has a much greater focal length than the 
actual taking lens. For extremely cr it teal 
focussing a high power mag¬ 
nifier is situated in thu mirror 
hooib w^hldi also combines an 
Albadn direct virion-fmder 
View'-Findirir). 

The camera back, like that 
of the Cont^ix uiodcls, is 
dutiichabk, which facilitates 
the insertion of spools and 
makes tlic Interior accessible 
for cleaning. 

Various lenses are available 
for use with the Cotilaflex, 
and fit into the camfera inter- 
changeably. The viewing lens 
is a spuci^ Zeiss anostigmat 
/2.S of iJdnch focal lenglli. 
In other respects the speci^ 
fic:itiuii of the Contaflex i.s 
similar to that of the Con Lax 
cameroic Both Contort and 
Coiitaflex cameras can be 
supplied with plate udapLets. 


For use at 
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CONTINUITY IN CINE FILMS 

Gordon S, Maltbouse 

Editor of ‘ Amateur Cine World,* and * Miniature Camera World * 

Whatever the theme of a film may be, it should be so presented that the action is easy 
flowing and devoid of incoherent abruptness. In the foUowrng article Mr. Malthouse 
deals with this matter of continuity in a lucid way, amplifying his analysis with examples 
so that the amateur may clearly understand the numerous factors relating to the sob|ect 
See Cinematography : (3) Editing 


C ONTINUITY is the easy progression of 
images, without any noticeable 
jumps or gaps in the action. It is 
the ideal to which all amateurs should strive, 
for no film can be successful without adequate 
continuity. In American cine circles the 
term is used to describe the shooting script, 
and this application of it is particularly apt, 
because continuity offers far fewer difficulties 
if a script has been prepared than if the 
him is shot “ off the cufi/' It is a major 
part of the script-writer's task to ensure 
smooth transition from shot to shot and 
from sequence to sequence. If the film is 
unplanned and the producer is unable to 
visualize it as a whole, it is not eas}^ to link 
unrelated shots so that a coherent series of 
pictures results. 

Time Lapse — Short Periods. It is 

explained under the heading Cinematography, 
Amateur : (2) Beginners (pages 320-322) 
and under the heading Cut, that in 
tiiming an action only sufficient of it is shot to 
enable the complete action to be suggested. 

It is, however, frequently necessary td allow 
for time lapse to gloss over the action omitted, 
even when continuous action is shown. 
Example I : A man lights a pipe. In doing 
so he might perhaps go through twelve 
different actions: putting his hand into his 
pocket for matches, opening the pouch, 
filling the pipe, etc. There are on!v two 
salient actions: the filling of the pipe and 
the lighting of it. These together will sug¬ 
gest the complete action, but if the pipe and 
pouch are shown in the man's hand in one 
shot and in the next the pipe is already in his 
mouth, the transition will be too abrupt. In 
the second shot, therefore, we show a close-up 
of the man looking down out of the picture 
as he fills the pipe, which is not seen. Now. 
allowing for time lapse (much shorter than is 
actually the case), the shot is held for a 
second before he raises the pipe to his lips. 
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Longer Periods. In a holiday film 
one might take a shot of one of the family 
walking down a lane and an hour later film 
him on the cliffs looking out to sea. If the 
second shot is spliced on to the first the 
change wiU be too sadden. He should there¬ 
fore be shown walking into the scene, and 
not already there. It is of no moment that 
in actual fact he took an hour to get there 
while in the film he arrives in a few seconds. 

We do not, however, want to feature 
people in every shot, for their successi\'’e 
appearances would become very monotonous. 
The audience would know precisely what to 
expect and the film would, therefore, fail 
to hold their interest. Shots in which the 
leading character or characters appear must 
thus be joined to those in wiiich they do not, 
in such a way that the development of the 
film proceeds unimpeded. 

Example 1 : A party of hikers sets out 
on a ten-mile tramp which it is desired to 
film. The opening of the film might 
show them buckling on their nick sacks 
and other impedimenta, and each of the 
next three or four shots rnight feature 
them from different viewpoints as they 
begin the journey. After an embracing long 
shot of them walking along the road, cut to 
a long shot of the countryside in which they 
do not appear. Follow with a medium shot 
from another angle, then a reasonably dose 
shot of some object of interest in the field of 
view of the medium shot—a waterfail, say, 
or a quaint building. Cut to another view 
of the countryside, following it with one of 
the hikers in a different location. In this 
case it will be unnecessary to show the scene 
empty before they come into the picture, 
because the foregoing shots will have indi¬ 
cated time lapse. Note, however, that they 
are all related ; none of them is out of place. 
Some of the scenic shots could be linked 
together with a shot of the hikers' heavy 
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bMia cliunping along, or a shot of a pltshsant 
view could be IntRKJuced by a close-up o^ a 
imp held by one of the parly. 

Jt wtll be appreci;ited that this Jitlle epi¬ 
sode Ls .1 continuous one. Eventj? that are 
widely scparutcd in time and spaee ctuinoi 
always be conveniently linked hy such 
means. For notes on continuity in such 
ca-ses SM Con tin ui tv Do\nc!e=; (below) and 
the heading Kiijting. 

The him maker may nof want to show 
people at all, but to concentrate entirely on 
producing a scenic picture. In this case he 
can, in many inslancesp link the various 
secjuenccs by matching the last shot of one 
seipjcnco with the first of the ne?rt : a 

long shot of the countryside niediuin shot 
of another aspect of it—^'arioijs vjewii of 
significant features—medium shot of a little 
waterfall seen in one or more of the previous 
views—cut to one or two shots of it from 
diderent angles and end sequetice with a 
fairly big dose-up of the water tumbling 
down. Match this last .‘ihot with one of waLer 
jjouring out of a tap ; Uolley back (or, if 
this is nol possible, take a medium shot) 
reveling a trough in a farmyard, a pail of 
water being draw n oft by a laboiircn Follow 
the laboiirier a& he takes tlic imiI to an out¬ 
house and swills down the tloor. Cut to 
various shots of the fat iiiy-ird and it^ denizens, 
linlarge the rield of view until ihey embrare 
the surrounding cotiiilryside, the farmyard 
still being in t[ie picture, but no longer 
fe.-^lured so strongly. Pick out some object of 
interest in these long shots aod then go oft 
to explore ii. And so on. 

Continuity Devices. Mist. A scone 
appears on the screen before the prtcetling 
one htt? left it : r.g, m Exttmple i above, 
mi.\ from a medium shot of the rnsin filling 
his pipe to a close sIhu of him smoking it. 
The mix s|jeedK up the transition, but often 
at the expense of realL^m, fnr it makes thn 
audience conscious of the fact that it is only 
a picture they are seeingr Jhc objection 
nf umrality applies with greater force to the 
Wipe, in which a .scene appears to peel 
otf the screen, revealing another tindemcath, 
Tlic wipe is too frequently evidence that the 
movue-makcr eon Id nut think of anv be tier 
way of linking his shots, and it often denotes, 
tB>o. that they lack inherent continuity. 
It is used to Ehe b«t effect when it followi 


the pattern of the mov ement: r..^. as a page 
of a guide book is turnc^l over it is wijwd off 
the screen, the wipe taking (he siune direction 
as the movement of the page, revealing una 
of the actual scenes describetl in the book. 
The effect of a w\iw. ran also be prcaluced bv 
a straight rut, c,g. a |M!Json walks away 
from thecanicra, the first few frames in which 
he filJfi the camera view being completely 
dark; tiling.^ shov\m in clo.Hc^np can be 
lifted lip or brought down into the camcni 
field so that they obscure it entirely. 

Fade fn and Out. Ihe scene get?; darker 
until the screen is quite black, ll^c screen 
thpn gets brighter, revealing afiather scone 
whidi comes to full brilliance, TIte farU?, by 
ITS naturt;, Ls mnst frequently employed to in¬ 
dicate a cansidtTublK (apse Cft time and ahotild 
not be ufsed tf> link two scones, in which 
there is no occjialnn toempliHsize lime lapse. 

Irfs fn and Out. This device is bunic^^hnt 
drscredited today and is not often used, 
llic scene is blotted out by a steadily decreas¬ 
ing circle, the area outside the ctrde being 
duik. Conversely, the scene is introduced 
by an C.xpanding circle. A arenir film could be 
cliiRcd by an iris niif on ihe setting sun over 
the scii, a family him by an irifl nut of baby 
clambering upstaifs to bed 

The iris Li be.st used to begin iind end films 
and not lo link ibc setjunnecs, ^dlbuugli there 
.ire oc^ions when it is useful to concent rate 
attention in this manner on some particular 
aspect of a acene ; in a sefjttence showing 
the manufacture of chocolate, a shot of the 
ch^ulnte-s in their box ls irised out. 

I he iris in can be effectively used in a 
comedy to mislead the audJence ; g.g. iris 
in to a Woman weeping ropiouslv. As the 
field of view widens it is siieen that site 
^cllng onions. The same eJJcct can, liowever, 
be obtained by a trolley back. 

For methods of producing mines, dissolves, 
fades, etc., see entries under their respective 
hnatlings. 

Matching Shots, In the suggestion above, 
for a scenic film, a shot of a waterfall 
is matched witli one of water pouring frtim .a 
tap. Continuity cun also be achieved by 
matching identical shoLs taken in different 
circumstances; e.g, in Exampie 2 dose 
shots of tile hikers' boot.s are used lo link the 
Mcme shots. In this case the action is mnre 
Of less continuous, but ii it is desired to 
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indicate time lapse, cot from shot of clean 
boots sprightly marching along to a shot of 
the same boots, very much travel-stained, 
their wearer now shuffling along in a weary 
manner. A smoother transition is obtained 
by dissolving from one shot to the next, the 
dissolve being a combination of the mix 
and fade. 

A host of similar examples will suggest 
themselves: a heaped-up plate dissolving 
to the same one empty, a tree with bare 
branches dissolving to a tree in its summer 
mantle of foliage. The matching shot can 
also be used not as a continuity link but as a 
commentary—^usually a rather cynical one ; 

match a shot of Uncle Harry bathing 
with one of a walrus taken at the Zoo* 

Stock Shots. Precisely because they 
are stock shots, and therefore hackneyed, the 
following should be used ^vith discretion : 
The hands of a clock revolving, leaves 
flying off a calendar (both produced by stop 
motion), sand running out of an hour-glass 
(or, in an interior family film, an egg-timer), 
close-up of the steam whistle of a liner to 
indicate departure on a voyage. The clock, 
calendar and hour-glass shots are direct 
representations of the passage of time and 
therefore focus the attention of the audience 
on it, whereas in most cases it will be found 
advisable not to draw undue attention to it, 
ue. in a family film there would be little 
point in showing by means of the revolving 
hands of a clock that lunch begins at one 
o'clock and dinner follows at 7.30, for this 
information is of no particular interest. 
If, however, father promised to be home at 
6.45 and did not arrive till ir, then the shot 
would be in place. 

I Indirect Shots. Continuity can often be 
smoothed over by showing a person's 
reaction to an incident when it is impractic¬ 
able to show that incident objectively, e.g. 
the mo\de-maker wants to show a car crash. 
It would be impossible for him to show an 
actual smash, and yet there will he an 
awkward gap in continuity if it is not 
suggested. It could, however, be suggested 
in the fol]o%ving manner: L,S„ two cars 
approaching each other. M.S. from the 
road. M.S, from the side of the road. C.U. 
Car wheel furiously revolving. M.C.U. 
Driver’s face registering horror as he puOs 
at the brake, M .S, Showing cars much nearer 


each other than in previous M.S., pedestrian 
on the pavement well in evidence. Cut to 
C.U, of pedestrian looking out of the picture. 
Suddenly he winces and closes his eyes. 
Cut to M.S. of wheel, ostensibly wrenched 
off from one of the cars (the spare wheel will 
do) slithering across the road into the gutter. 

Throwing Out of Focus. Shots can be 
thrown out of focus to preserve con¬ 
tinuity, e.g. in an industrial film we have 
a shot of a line of boxes on a conveyor belt 
approaching the camera and for reasons of 
continuity need to show them receding, 
but omitted to take this second shot. We 
have an opportunity later of taking a shot of 
similar, but not precisely the same, boxes. 

If we pan on a close-up of the first shot, 
finishing up out of focus and then begin 
another pan, also out of focus, on the other 
boxes, but bringing it afterwards into 
focus, the cut will be practically imper¬ 
ceptible and the audience wall accept the 
two strings of boxes as one and the same, 
Sub-Titles, These are a useful con¬ 
tinuity link but should be avoided if con¬ 
tinuity can be suggested pictorially. Do not 
use such sub-titles as “Meanwhile/* and 
“ Later/' The lapse of time should be con¬ 
veyed in pictures or by a mechanical device 
such as a fade. Sub-titles giving the name of a 
place are rendered unnecessary by shots of 
sign-posts, A.A. signs, railway station signs, 
etc. If two sequences are linked by a sub¬ 
title, it should preferably refer to them both, 
e.g. it is desired to link some shots of farm¬ 
yard scenes in Sussex with shots of London 
street scenes. The sub-title could run : 
“ Having made enough silk purses out of 
these sows* ears we can afford a trip to 
London." It would be faulty continuity 
to follow the farm shots \nth a sub-title 
such as “ The hub of the Empire," because 
it has no discernible link with a Sussex 
farmstead. In this example the sub-title is 
a poor second best—it would have been 
preferable to have had sufficient Unking 
shots to convey the continuity pictorially. 

Each of the continuity devdces described 
above should be employed with discretion, 
and care should be taken not to repeat the 
same device indiscriminately. The audience 
should not be consciously aware of them ] 
the hnks should be unobtrusive. The best way 
of ensuring t his is to plan the film in advance. 
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CONTRAST IN NEGATIVES AND PRINTS 

Oorii^ Charks, F.R.Pjs. 


5 « d» Gr^EfatJcFT 



C ofmiA^T is lliu diffcr^nc^ in 

bclwucn vRrious parts of a photo- 
graph whidi prtHhices the effecr of 
visual brii^LlJiess. Tfie subject has several 
distinct angles whicli should be considered 
separately, but because usually thej* are 
regarded as one, there is considerable vague¬ 
ness and confusion wlien the subject of 
contrast is spoken of or written about, 

A " coriLClJy exposed " neguLit'e may be 
developed to such a stage of contiaat as 
between the densest high-light detail and the 
tlviujiest " shadow " detail that on u pur- 
ricTilar grade of paper the print will reproduce 
the latter as " maxiniuni bln fir '■ and ijij. 
former as white paper. Ir is often assumed 
that then the print will autumutirally hirtt: 
corr{.x:t]y reproduced tlie contrasts uf ligiir- 
and-sbadc seen in 


f no fewer ihao four 
Jfii. The hrsl factor 
)s that of the sub¬ 
ject. Tlie kind of 
Subject on which 

laboratory t h eor v 
may be correctly 
translated into prac¬ 
tice is wbat is 
described as "open 
landscjipe." imme- 


A oirne y t. T a u bj ect. 

la lnCTMipi tt 


4 .T 4 



OPTICAL ILLUSJON* Which has the |reatercantrasc ? 

of a normal bromide paper. In th^s case the 


have che same, and both Include alf the sixteen tones 
hf the distribution of the contrasts 



EFFECT OF DIFFEllENT PAPERS, Left : The trees contrasted between themselves. Centre ; Printed on soft paper all tones 
are reproduced, but falsely. Right : Where the contrasts are too great for correct translation* a normal paper produces ao 

acceptable compromise 



ONTRAST REVERSED. Loft : The contrast oi the carved names has been ‘ncreased 

contrast has been reversed and slightly increased by a change in the direction of the lignti g 


Here the 


PhetoSi Qsvid ChsrJts, F-fLPS 
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commonplace, but the chief implication of 
this fact is that the most attractive subjects 
nearly always do include such handicaps to 
the theoretical perfection sought ! 

The second factor is that various kinds of 
emulsion respond with marked differences 
of tone-rendition to these departures from 
the theoretical idea! subject 

Limitations of Frinting Paper 

The third factor is the limited power of 
printing papers to reproduce the difierertces 
in density and contrast which may exist in 
a negative. Bromide papers of average 
grade are capable of producing only about 
sixteen recognizably contrasting shades of 
grey, including the faintest possible tone 
and the deepest possible black. Most 
subjects contain many more distinct tones 
than that* so* in a bromide print, some 
of the tones must be either false or absent. 
The falsity, or absence, of contrast between 
many of the tones in most photographs is 
due to the combined influence of the factor 
just described. That the facts often are not 
recognized is due partly to the fact that they 
are indiscriminately distributed in smaU 
patches, and that the human eye is entirely 
unable to recognize the precise degree of 
contrast, or the number or accuracy of tone- 
values in any ordinary negative or print. 
And in the whole of this country there are 
but a handful of people in possession of the 
highly scientific instruments with which 
negative densities can be measured. Conse¬ 
quently the increasing tendency to describe 
negative contrast in mathematical terms of 
such measured densities appears rather 


ridiculous. It is, in fact, a possibly harmless 
but also useless form of snobbery. 

This lack of perception in the human eye 
is the fourth and not the least important 
factor. In fact, nearly every photograph is 
in part an optical illusion and the human eye 
often prefers the illusion to the reality* In 
a photograph of a wood the eye does not 
particularly desire to distinguish every 
individual leaf on every individual tree. 

In actual practice, an^ leaving outside 
the argument such device^as local treatment 
of negatives or prints* it is an indisputable 
fact that the truest reproduction of the con¬ 
trasts in^^ most subjects is obtained by 
correct exposure on a double-coated 
emulsion* developed to suit a " normal ” 
grade of printing paper. That some contrasts 
are falsified, and others lost does not alter 
the fact that theoretically '' normal" results 
are those which are truest to the subject, and 
preferred by most people. 

Effects With Stow Emuisioas 
When any departure whatever is made 
from correct procedure, in the way of in¬ 
creasing normal contrast, it is inevitable that 
still more tones of gradation will be falsified, 
and still more of them disappear either into 
pure white or pure blackness, or both* This 
applies as much to use of slower types of 
emulsion, or to increase of contrast in de¬ 
velopment of the negative as to the use of 
** contrasty ” grades of printing paper. When 
a departure is made from normal towards 
softness of contrast such as by making 
weaker negatives, or by using soft “ paper, 
{Cofiiinued in page 441) 


Notes on the Compositwn of HELLO!' 

Tliis is a finely balanced com^ 
position, and the reasons for its 
harmony are easy to read. There 
are two main elements—the post^ 
and the boy forming the group A, 
and the smaller posts and the bird 
combined in the group B. These 
are brought just far enough into 
the picture-space, and do not 
compete with each other so as to 
divide the interest. 

^ The group A is larger and more 
important than the group B, bat 
the latter is by no means insig¬ 
nificant in its repetition and 
balancing. The two are linked together m three 
ways—by the beam C. by the broad band of the 
distant cliff, and by the mutual curiosity of the boy 
and the bird. There is an incident or story 


in the picture, simply but forcibly 
presented 

AH the tones, surfaces and 
textures are realistically rendered 
with luminosity throughout, and 
a suggestion of open air and 
freshness. Probably the reason for 
the bird's immobility (oil-cIogged 
plumage) is evident to the initiated 
but there is nothing distressing 
abont it, as the bird is alert and. 
beautiful, and will mt^t likely 
have reason to be grateful for 
encountering such a friendly 
human as the charming boy. 

^^* P^<^tagr^pl^er is to be con- 
^wulat^ on the excellent use he has made of 
his opportumty* The rendering, both technically 
and pictoriaUy, could hardly be bettered in anV 
respect t F. W. ^ 
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it is often the cn&e that mofO 
actual tones may bo recorded, 
hilt they may be of sucJi subtle 
cLaructor as compared ’nith whnf 
was seen in the subjert that 
they prove di.sappuintitig. When 
apparently coitipensa^ting rom- 
hinations of these two dcjMrtures 
occur^ asp /or instance, the use of 

soft ■* paper for over-contnisty 
ncji'ativiifi, or vice versa, results 
are scarcely ever so tnie, and are 
far more difficult to standardize 
in quality. 

Tlie proper place ^ in fact, for 
intrixlucijig contrast and bright¬ 
ness of the resnlting print is 
u|x>n the subjecri when it is being 
photographed. That is achieved 
by selecHnn in the case of out' 
door subjects, and in the cose 
of indoor subjects by judicicuu^ 
Lirrangement of the subject, its 
surroundings and the light. When 
the HghLiiig itself Ls cuntrollabk, 
it is that control which should 
decide the degree nf contrast in 
the fintd prinu In this mnnexion 
it i^huuJd be noted that the print 
will always lose many of the 
v’isible tones of the subject, 
especially hi the highest high¬ 
lights and the deeper shadows, 
and tlicrcforo the efTect as 
should be much softer than the 
final effect desirecL 

Tosmnup by a simpk example, 
if a portrait is made with one side 
of ihu face towards a window, 
the other side being poorly lit, 
no softnes.^ of the n^gativu or of 
the printing paper will ever com¬ 
pensate for the abruptness of 
the contrast lie tween the two 
sides. If, on the other hand, the 
^ame face be flatly liL against a 
pale grey background, extra 
density of the negative, or use of 
" contrasty p^p^r, will exag¬ 
gerate the contrast between the 
actual torte-valnes io the original, 
but eveii tlicse meajas cannot 
introduce the illusion of bril¬ 
liance in the final print. 
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COPYING WITH LARGE AND MINIATURE CAMERAS 

W- R. Aylingf AJ.P.A., A.R.PS. 

The making of copies of pictures and photographs is intricate work that requires skilful 
handling and careful selection of materiaL In the following article the author explains 
how copying can be best carried out with different types of camera. He also gives advice 
on choice of materials, equipment and the use of lighting for specific subjects 
See also Recording and Copying Apparatus 


U SDKR this heading is included also 
photography of flat objects where 
it is desired to show the texture, 
pattern or colour. 

Almost any camera can be used for copying 
provided that it has sufficient extension of 
bellows, or %vhat passes for bellows in the 
standard miniature camera. In addition, 
the lens should have good covering power 
and show no falling off at the edges. Naturally 
the lens should also be free from features 
which would cause distortion in the resultant 
picture. For work of this description I use 
a Sinclair Una illustration in page 

446) with triple extension, fitted \^ith 
a Ross lens; in addition, I utilize the 
full Leica Universal Reproduction Device 
for particularly intricate work such as re¬ 
producing the texture of silk. A good 
quality focussing magnifier is also an asset. 
In practice, I have not found any appreciable 
difference in the quality of reproduction 
between using the large camera mentioned 
above and the more elaborate miniature 
device when carrying out straightforward 
copying; but in cases of- specif work, 
where the operator desires to work to close 
limits of size, the miniature scores heavily. 

Simple Apparatus, There are few special 
devices for copying manufactured for 
ordinary cameras, consequently the user is 
compelled to exercise his imagination and 
ability to devise stands both for his camera 
and for the object to be copied. Failing 
better apparatus, a good solid table whereon 
the camera can be clamped, with an easel of 
some description which can be also firmly 
clamped, will serv^e. It must, however, be 
clearly understood that vibration as between 
camera and object must not be permitted. 
The manufacturers of miniature cameras have 
designed and sold special pieces of apparatus 
for conveniently copying objects. These 
devices vaiy' in size and cost, some being 
portable for library or museum use, others 
being intended for more permanent quarters. 


The smaller portable apparatus usually 
takes the form of a light framework which is 
placed over the object to be copied. Upon an 
arm, projecting from the top part of the 
framework, the camera is suspended. The 
whole is most rigid and the planes of the lens, 
the film or plate surface, and also the object 
to be copied are automatically placed in the 
necessary position. Focussing in cases such 
as these is by marks on the supporting stem 
of the camera, and small supplementary 
lenses alter the focal length of the lens, 
which permit close pictures of small objects. 

Alternatively, the tubes mentioned else¬ 
where in this section are utilized to allow for 
very close work. In this case focussing is by 
measurement—^film surface to lens and lens 
to object surface. In some cases visual 
focussing is possible, where a rotating plat¬ 
form permits the object to be viewed through 
a powerful magnifier and a small ground glass 
screen. When it is desired actually to take 
the picture, the platform revolves in an 
eccentric manner, bringing the body of the 
camera into position over the lens in place 
of.the viewing screen. The exposure is then 
made, and the platform revolved for the next 
picture £0 be focussed. The type of focussing 
used in this case is known as aerial focussing. 

Two photoflood lamps, or similar type of 
lighting equipment, should also be in the 
pos^ssion of the luser, for there are a sur¬ 
prising number of copying jobs where even 
illumination is not possible mth daylight. 

Negative Material. When deciding on 
the most suitable material to use for copying, 
consider the type of picture or photograph : 
whether is is coloured, stained or discoloured 
with misuse or age; and generailv treat the 
work as if it were a landscape. If the picture 
to be copied is in black and white or simila- 
tive, colour blind negative material can be 
used to advantage. For copying fine line 
work, where there are no half-tones or 
gradations of grey, positive film or colour 
blind process plates or film should be used to 
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get rh^ best restilts, Fnr oil paintings in fnh 
colour ur picturL-ti ul tLiLi nuLiirc% a pan¬ 
chromatic mm or pJaie should be used, with 
the ^appropriate filter to obtain a correct 
retidciing of colours and halt-tones. Some 
pcinchroniatic films :tre more sensitive to reds 
than others, whilst certain brands are ver^^ 
sensitive to other colours of the spectmm. 
Refer tu lIic fuliowin^ tabic : 


matic film should be ufed without a filter. If 
there should be a prepDiiiicrancc of unu culour 
in the original which it ii desired to even 
down^ a filter Can be used, the particular 
filter depending on the colour m the original 
which is to be toned down Filters), 

When using a large camera sudi as de- 
srril>ed above for the purpose of copying, 
the apparatus must always be rigidly 



i'^irtly Conxct'Cd lor CVjIdut 

Kully Corrected for ColoUT 

KcxJjik; FoAitivti: film. 

Pfoonss pEatff^ (rixli niiry ]. 

tIfonJ Ordinary pUitea.' 

Or ofty JiSm of ^iioixur to ^ 

iHirasitiL'Jt ii5 ialoHn. 

lEocturome F filin. 

IIIorI SprciuE Rapid ptftlre. 

Ilford Fiae-Oriijn Ordinurv cut 

Him 

KodpJe OrUinuiry film. 

Koilak ViirichrooiA ntca- 
OrflPjy wlAo. 

pitiit or 

Aj^a FF film. 

Koclnk PtiimloiTiic lilm, 

Ilford I^chroniatlc cut film. 
Ilford ^Jiwci^l T£inpj«] Pun. 
pl&los. 

(?r a »y jAtit sprrd soIour^rTfttiPd 
pmii or fiim. 


Development. This should follow the 
usual lines; for fine line w^ork use a very 
contrasty developer, or for soft gradations of 
grey use a developer of known soft cuiilrosi. 
the following are reenmmended : 

ftur CoAtroTt 

Sgi-vtiupf A 

SOflium b^lphfetii ,, .. 

H j-ninxiuTncnc ^. .. ., ., gins. 

bramJili* ,, I^iils. 

VV' 4 it>'r Id niiikc . ,, j ccs. 


SOLUTIOK 

OluMic -ytMls. .. 

Water lo maJcfr .. . . .. .. 1,000 ccs^ 

Tik^^ a\u;k.i p;irt:i til -V um\ H, nv iHrllH-T liilcitioji 
required. 


Ffir NormoJ ar Soft. Gfirdation Ne^uEpm 

JahtUiOlUS FlOj&^rain r^i^vi-lriucr. 

Jcihiiaoui Fiiic-Crjin Mentor DcwinJKT. 

Kodak D76. 

T^'lnud (i^KirticulEirEy suited tor TTuniutiiFT 

n-egatiToaJ. 

For Jiiurc cniliniiry rc^lt? refer to the loimulii: 
jtiven under Develooeos and l^twlofjnient. 

Filters. In copying straight black-and- 
white pictures which arc iti a good i^tate of 
preservation, no filtpr is necesKiry. It is 
when an uld ui staLiited photograph is to be 
rcproducetl, or when copying an engineer's 
bloe'print, or a material in colour, that filtcrsf 


Sire riece:^^ry. 

For blue-prints, a ltd lUtcr (the ortlinary 
tricolour red wull serv^e) should be used with 
piiiicluumutic film. Tlie extnt l^^posur€ 
njcrntitieoded by the maker of the film i^houJd 
be notori. Fnr old, faded or stained photo¬ 
graphs a similar proccduic W'LU often yield a 
satisfactory restilt For cuJ paintings, pieces 
of textile: unti other material in colour. .i.ncl 
simtlar flat objects. U fully corrected paiichru- 


moiintcd on a trijxid of substantiaJ weight, 
ur other steps must be laken to prevent 
carnera'Shakf:. The extension possible with 
lIxc particular make uf appanitus will decide 
what focal length of lens con he used and 
what will be the di^atance from lens to object. 
In the case of miniature conicrua, however, it 
k necesAary to remove the lens and insert a 
lube or ^ti<^ of tubus betw^een lens and 
camera body, in order to be able to get the 
object image birge enough on the negative. 

The Leku Universal Rcpruduction Device 
gives all the benefits of the larger and more 
cumbersome apparuLua, without Its weight 
lighter Hitill and more portable forttiiT of 
cquipiiiciit aic uviuluble from most of the 
makers of minsatures- 

Aijotlier valuable piece oI appoxaius is a 
Universui stand for cupying anti reprodnc' 
rion work for the Contax camera. TlJa 
special copyuig device coiua.sts of a U-shaped 
base with three adjustable Ji^s and a jiietal 
upright, upon which is clamped a sliding 
devHc* which holds the camera cxtcniauii 
tubes for the put pobC uf fociunsing nearobject.s 
and, for special drcumstances, a reGex device 
w^hich takcd the place of the camera for the 
purpose of securing the focus, which device is 
aftei wurd^ removed and the camera body 
substituted 

111 commnn with Other devices of this kind, 
this p]>ce of apparatuii biui special illumimi- 
lion attachments. The Con tax Universal 
^tand, for copying and reproduction, and the 
T.eitK Unu'ersal reproduction device are the 
unJy pieces uf apparatus which permit of 
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diiccL pliotogiii|jliy of small 
objects such as insects anrl 
tcxtiiresof m atonal with k mag¬ 
nification of from : I to ^5:1. 

Lighting the Object. It 
is imperative that wh a lever 
the lighting it should he 
evenly dlstributL'd uvo the 
ft] 11 extent of ihe surface of 
the objnet to be copied. 
There is one exeeption lo this 
mle^ hfiw'ever, and that is 


COeVtHG APPAPLKTUS, Lirlfl f*pfo4iKtJQfl 

LTiit^ lllwminiitur ui4 Lain 'tainvr^ 
anrii Lift, pjn bJ LiJex dmtism wish 

in (HHlLi^rh Qn rot^cini attri d^tlawi vsctinsl^n 


type of E:amcra great care must be exercised^ 
utlicrwise distortion in the reault will lx? 
certain. The illusiitnitlun in page 44G shows 
the rising front and the tilting front and 
back of the Una camera, w'hich Rn^^nns the 
pamlkl planes referred to. 

U is often desired to copy a paint iug which 
is in a position ivhere it cannot easily be 
moved Suppose a picture were haiigmg m 
an art gallery and it was desired to copy it 
witiiout moving the picture from the hanging 
positionn I fere is a case wiiere the rising and 
tilting front won Id be employed to ensure 
lhat the plane of the object and the plane 
of the lens mount and of the negative 
materia] Were parallel. 

In ihe case of the copying or reproducing 
de\ices for mmiature ccuneras, the matter 1 $ 
taken tare of by the deme itself, and it k 
almost impossible to err where the picttire or 
object can be placed in the copying device. 
In cases of pictures, hzajiging or fixed, the 
same care must be taken as detailed for the 


where a texture which is raised is Co be 
reproduced. In such a case, first secure 
the even iiluminalion of the surface, and 
tlien add an extra light lo one side, bringing 
into slight relief such irrEgnlarilics of the 
surface as will dislinguish the texture from a 
merely flat object. As an alternative to 
adding liti extra light, one Of the existing 
lamps, if lamps are hnsing used, can be muved 
a little nearer to the object- llie photo¬ 
graph of the wall m page 44^ shows iliia 
relief wbcrc tliat of Uie tile does nOL This 
effect was secured by moving one of the 
lamps tn aixmt two-thlrcb of I he distaiice 
from tlie object, as compared with the 
position of the other Lamp. 

Position of Camera and Object. It is 
most important that the plane in which the 


object stands should be exactly parallei to larger uppamtns. Depth of focus docs not 
that in which the lens panel and the plate or enter into the matter of copying Hut ubjecls. 
film are dtiiatcd. Ill the ease of I he larger Focus must he dead comet. 
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Stopping Down. Xormally ihurc s^lioiild 
be no need to stop down the lens of a^ood 
mini.it lire riimera for copying pnrpospA. As 
normal condiLions i^c seldom encountered, 
however, ii is arivLsnble to stop down to the 
aperture rocornmended by liie nuimifucl liters 
of the particuhir tens. Most lens makers 
statu something tu this efTect: **. . . this lnun 
reaches its greatest resolving poxver at /4.5 
or other stnpi » . . " and it is naturally advLs- 
able lo follow their inst me lions. In the 
case of tlin larger type of camera it is 
advisable to stop down considerably. A 
Tens working at an open aperrnre of /1.5 
shoultl bo closed to /9 or fii. Thin is fruiii 
considerations of sharpness of detail. 

EjEposUres. The sliortnes.s of the ex¬ 
posure necessary' at rt given stop iniglu 
jinjve to be inom^'enient ; theirefore, stop 
dowTi i further two or three poiiits tu 
lengthen the exposure to a more convenient 
hgure. When deciding on Lhu U^L uxjHiaiire 
lo give, and also f he right stop, consider the 
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«I*£C44L AOVAHTACCSl TIw SkntMr "Uiu-' > ■ hiiJi- 

Ijnidf Cuni.fx (ikiCtj^v TrhiCh makK is sxpaE£iN]f uilubln ^ 

■ tJvi rliJii* TroHi mavfliriiivc Hik I v*ry IWf 
miM Mnd eJm daDlilk Hicnn^an J| LC O&iHli So 

b* C 4 Cir 44 j 1 -hi lArrvB ieek 


Texture and detail, 

Aban. <rf i-Cmirtkil 

tI3h lakan wiLh i Lt:iCii \tv hillf-Miiic 
llf.bliHf. Rklht, MPJ 1l[ WlJt \WAr 
tU<^ Eib^Pi wizh 1 . SJiidi^r " Uru'^ 
In diVl l£hE ifldwl? h oru htlEnf hai 
Urap, Expg^ur^t iYI^« 4 Tiv 4 i/ 
I IK. il ft? irwd I ,'l i*C it U I 


1 f theiE a }io!^ibiijty □! 

^ibralicn. opi^n qp the 
jsns and tpve a j^on 
t!?Lposure If m-my 
cnpif^ ui^ Xu be niuile 
dud the work is lo be Ci:tmed out in a 
buildinj^ wlstirt- vibration is present {such 

ill some factory premises), the object to be 
copied, together with, the camera, may hi; 
muuiiLcd on a bench which is tn turn isolated 
from the building by sponge nibber mats 
placed beneath the bench. Tlits in principle 
is the method practised hy process blnck- 
rnakers lo Lsnlatc L[icEri:aii]era:imid the object 
pictures from the stirmtmdings. 

Focussing. It is always advisable Lu 
use a magnifying glass to ensure perfect 
focussing, a glass of the type where the 
gla.ss Jcjis is fixed at the end of a tube is 
best, os this excludes any lighi except that 
coming lliruugh ihe leny. The magiriher 
i^huuld be moveil abnui over lht‘ fociiT^sing 
screen, and the comers should bo examined 
mo&t carefully. If ihe renire pruiion is sharp 
htit the edget are blurred, it is a sure iiidka^ 
tion that the negative plane and the object 
plane :tre not psxullel. 

As a rnakeshift, an enlarger bench can 
be utilized for cupying, reniDving tike 
etilargidg laniem and adapting ihe canneta 


in its place, fn tlie case of copying sets 
for miniature cameras ihc munufaclurers 
usually supply a table showing ihe focussing 
di>^rances to cover various sia^es of objiCCts, 
together with distance from lens to negative 
^iuVfacf! and fn™ lens to object picture. This 
diir|«:nir<.‘i;i with visual foettssutg altogether, 
but grffiiT care must be ohsen^ed to gel the 
distanccjicumkrt loa [iiillimutrL^ because there 
is no margin for errors in focus. Tables have 
tieen piibliahed showing the rehiLive exposure 
tieeded for various degrees of reduction or 
enlargement wTien cnpying(,sffj Magniheation}. 
These concern low niait^niricatiorL work rather 
than slraigfufortvard copying. For those 
who wiyh to clicck up on tlieu exposure 
factors the lollouring formula will enable the 
'“* copvist '■ to arrive lit 
a figure which indicates 
theincrea.^eover normaJ 
exposure, where such 
increase is needed : 

The Exposure Factor 
equals tlie distance from 
image to len^ s^^iiared. 
divided by the focal 
length ol lens squared. 

11 snitticicnt in 
ordtnarj' practice to 
measure the light rertected from the object 
pic lure by means of a photo-eJeciric cell 
type of meter, making .d Iowa nee in theca.kc 
of copies which show little reduction in size. 

Copy I n g P rocftsses, .\f ef hods of cop>nng 
flociimcnts and printed mailer in EacsimJk 
such as the Plioiostat. Flayertype. Kecoidak 
and liuthprsiai are discussed under the 
heading RcoonlLiig uud Copying .VppaiatuH. 
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COPYRJGHT LAW 


COPYRIGHT LAW FOR THE PHOTOGRAPHER 

W. T- Creswel/, K*C 

An understanding the existing Jaws relating to photographic copyright is important 
to all photographers whose activities ^ith the camera extend beyond the mere taking 
of snapshots for private purposes. The subject, which is somewhat complex, is here 
explained by a legal expert. In addition to dealing with such aspects as ownership of copy¬ 
right and infringement, other lesser known points of the law are defined and discuss^ 


C OPYRIGHT in efiect means the sole right 
to produce or reproduce a particular 
work, or any substantial part of it, 
in any material form. 

Under the provisions of the Copyright 
Act, 1911, a person is entitled to copyright in 
respect of his original works only, whether 
they are published or unpublished. 

Period of Copyright. The period of 
copyright is, as a ride, the life of the author 
plus a period of fifty years after his death ; 
and the period commences from the moment 
when the work is completed. By Section 21 
of the Act the period in respect to photch 
graphs and the product of any process 
analogous to photography is fifty years from 
the making of the original negative from 
which the photograph was directly or 
indirectly derived. 

Copyright is personal property and may 
be transferred by will, assignment or licence 
in writing, or by operation of law. 

Infringement of Copyright. It is an 

infringement of copyright if any person, 
without the consent of the owner of the 
copyright, does anything which the latter 
has the sole right to do as owner of it. 

The Subject of Copyright. Any original 
literary, dramatic, musical or artistic work 
may be the subject of copyright if it is first 
published mthin " the copyright area," 
which is, broadly, the British Dominions, or, 
in the case of an unpublished work, if the 
author of it had the necessary qualification 
of citizenship, or residence within the copy¬ 
right area, at the time the particular work 
was made. 

There can be no copyright in a mere copy, 
or in ideas or opinions, though it is possible 
to have a copyright in the form in which 
an idea or an expression is expressed. For 
instance, there is no copyright in a system 
of indexing (see Cartwright o. Wharton 
(1913} 25 0 ,L.R, 357), or in an idea for a 


picture-postcard (see McCrmn v. Eisner (1917) 
87, L,J. (Ch.) 99). Nor is there any copy¬ 
right in news ; but there is copyright in the 
form in which it is expressed (see Springfield 
V. Thame (1903) 89 L.T, 242). 

What * A rt i St i c Work ’ Includes. 
The term artistic work " includes works of 
painting, drawing, sculpture and artistic 
craftsmanship, including architectural works 
of art, and engravings and photographs. As 
regards photographs, this includes photo- 
* lithographs and work of any kind that is 
produced by a process which is similar to 
photography. For instance, a cinematograph 
film can not only be protected in respect to 
copyright as an " artistic work," but may 
be protected also as a dramatic work. In 
this connexion it may be pointed out that 
the original sketch of a design capable of 
being registered under the Patents and 
Designs Acts of 1907 and 1919 is not 
protected under the Copyright Act, though a 
photograph of the actual article which is 
made from the design is protected by the 
Copyright Act. A picture, engraving, or 
photograph, therefore, which has a value in 
itself as apart from the article to which it is 
to be applied, is protected, it would appear, 
under the Copyright Act. In Con Planck, 
Ltd. V. Kolynos Incorporated (1925) 2 K.E. 
804, an action brought by the plaintiffs for 
the mfringement of copyright, they claimed 
to be assignees from the authors of two 
sketches for cut-out advertisement show 
cards, representing a pierrot and pierrette, 
with large faces and small bodies. These 
sketches were shown by the author to the 
defendants with the defendants" name upon 
them with the view of b^ing used by them 
for advertisement purposes. At the sugges¬ 
tion of the defendants the colour of the 
costumes of the figures was changed from 
mauve to green and yellow; the colour of 
the lettering of the defendants" name was 
also changed from red to green and yellow. 
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The defendants ordered about 10,000 of the 
^kfltchw at a price which gave the 

autfior a very cojiii^tdL-raljIe Sub¬ 

sequently the defendants obtained a number 
of sketches from sources other than the 
plaintiffs. Neither the plaintiffs nor the 
author hatl registered the sketcheH jls designs 
under the Patents and Designs Act, 1907. 
It was helfi : (ij that under Section 5 (r) (a) 
of the Copyright Act, l^ii, Llie defciuhmts 
were the first owners of the copyright in the 
originai sketche$, as the sketches were 
cirdcred by and were made for them for 
valuable consideration, and were engravings; 
(z) that the sketrhei^ were designs which 
were capable of being registered under the 
Pate-ntB and Designs Act* TrK>7, and as they 
were used as models or yatteiii!:i to be 
multiplied by an Industrie process, the 
CopyrigliL Act^ 1911, by reason of SLielion 2Z 
[whicti is to the effect that if designs are 
capable of being registered under the Act of 
1907 the Act of 1911 does not apply)» did 
not apply to them, and that as the sketchcis 
had not been registered as designs under the 
Act of 1907, the plamtiffs coiijd not succeeds 

Mr. Justice Saukey Sidd : is said ihal 

each of these sketches is an ' artistic work/ 
and therefore there is copyright in them by 
Section I (2) [c)of the Act (of because 
by Section 35 * arti.^stic w^ork ' inchides works 
of puiiiting , . . atid phclogniphs. The real 
question involved therefore is this' Is the 
sketch in L|uesliuu a ' design ' which zhuuld 
be registered under the Patents and Designs 
.Act, igoy, or la it artistic work which is 
entitled to the longer protection winch is 
given to .^^nch w'ork.s by the CopyTight Act 

IL is a quest Lon of law^, tbereforev wi]i:ther 
any w^ork ip or is not registerahle as a design 
under tlie Patents and Designs Acts, 1907 
and igiq- whereas an originaf sketch of a 
iji:slgti capable of being registered under 
those .Acts wilt not be prntectcfl under 
tilt! Copyright Act, a photogiaph of the 
article made in accordance with the design 
will be protected under the Copyright Act. 

The Owner of the Copyright. Tn 

general ihe author of any work is the first 
owner of ils copyright-—that is, tho person 
who first writes, composes, compiles or 
draws the work. The pennon who wa$ the 
owner of the original negative of a photo¬ 


graph from which the photograph was 
directly or Indirectly derived at the lime 
when such neg.itive was made is riwmed to 
be the author of ihc work. But there are 
some instances in w'hich the author is not 
ibc first owner, as wliun a plate tsr other 
original of an engravmgp photograph or 
jHJjtrait is fjrdered, and made for valuable 
consideration because of that order. Here 
in tlie absence of .any agreement m the 
contrary the [x^r^n who giv® the order, 
and Jiut Lilt: author ui thu work^ is the hi^t 
nw'ner of the copyright therein. .And a plate 
or Ollier original includes any stereoLyi:>o or 
other platOp stoao, block, mould, matrix, 
transfer, or negative used for printing or 
reproducing copies of the work. And an 
engrai'ing inrhlde.s an etching, lithography 
wood-cut K print and other similar works. 
And a photograph inrhides photo! ithographs 
and iuiy work produced by ajiy process 
analogous to photc^aphy (see Sections 5 (r) 
(a) and 35 of the Copyright Act, 191 ij. 

In Cases of Contracts of Service. 
WTiti! the author of a w'ork in the em- 
plo^Tfnetit of $ome other peraon and imdf^r a 
contract of service or apprenticeship, and the 
■work in quesLioii waa made whilst in the 
employment of that person, then that person 
by wlioiii Liie aiiihnr was employed ts, in the 
absence of any agrecincnt to the contrAfy, 
tise fxnjt owner of the copyright. A contract 
of service Is one in which the person Is 
subject to the commands of ma!=^ter a.-^ tn 
the manner In which he shall work. When 
such a person does a w^ork in his own time 
and not m the course of his etiipbvmenl by 
a master, the copyright vests in that person 
and not in the master. 

Liability of Payment of a Photograph* 

Ulien any person orders a phutugruph of a 
photographer there is an implied contract 
between tliat person and the phote^rapher 
to pay for the original should no copies be 
ordered of it, the copjTiglu being his w'ho 
pves the order. Wlicre;t& if a photograplier, 
in Llic first instance, requents permission to 
take the photograph, it depends on all the 
circum>;tances whellier there is such an 
implied contract to pay, though no doubt 
the ownership of the copyright is with the 
photugniphcr. Nowadays photejgraphers 
when inviting important persons to visit 
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their studios for the piirpo$M of a photogrx^ph 
tw^ing made, usually make it clear lliat no 
oblige lion to pay is imposed on the 
and that the copyright remainfi \A-itb rhem. 

Ptiotagraphs of Public Monuments. 
It Is no infiiogetnem of copyright in any 
work of sculpture or artli^tic cniftKinLirLdhp 
pennanenLly situated in a public place or 
building to make or publish paintings, draw- 
ciigravuig^^ ur p1ioLograph:i of such 
works. Nor 15 it an infringenient oi copjrighT 
in an architecLurat work of art to make or 
publish paintings, drawings, engravings* or 
photographs ol slich u woik^ provided they 
are not In the nature of architectural drawings 
or plans. An arcliitecluixil work ol art ” is 
given as meaning " any building or structure 
having an arHstic character or design, in 
respect of such character or design, or any 
model for such buifrling or stntrture.'' (See 
Section 2 [1} fiLil Copyright Aot„ 19ix.) 

Assignmertcs. A person may assign Ids 
copyright. It must be assigned in writing 
by the owuei' of it or his duly autliotkcd 
agent. The assignment may be by tetters, 
provided a proper coiUmcl: is made. The 
assignment may be whoUy, as w'hen an 
amateur sells his photograph to the press 
and. of coutscp the copyright of it; or par- 
tially, as wlien he sells the right to reproduce 
the pbuLugraph only, but retains his copy¬ 
right of it. An assignment or any pak 
lhi.Tt!of vests what right is. in fact, assigned 
in the assignee so lliut he bocoines ihe owner 
of the right, and may take action against 
perilous who infringe or who have infringed it. 

1’wenty five years from the death of any 
author the copyright in any work assigned 
or otherwise thdii by wilL revests in and 
devolves upon hi$ legal representatives as 
part of Ills estate. 

Offences* A person commits an offence 
if he fraudulently aigna or otherwise aifixea^ 
nr fmtiduIenTJy causes to be signed or 
Olhorw^M^ affixed, to or upon any [xiinting, 
drawing, or photograph or the negative 
thereof, any name, initials, or monograin. 
Also uii olltiictr ia eonirnitted by itny |rtsoii 
who fraudulently $elb. publishes. exhibits, 
or disposej! qf, or ofifere for sale, exhibition, 
or distribution, any painting, drawing or 
photograph, or negative of a photograph, 
having Uiureon tiie name, initials, or mcjiio- 
gram of a person who did not execute or 


make the work, f^iinilariy an offence is 
conuniited by a person who fraudulently 
utters, disposes of. or puts oil, or causes to 
be uttered or disposed af, any copy Or 
colourable imitation of any pain Ling, drawl¬ 
ing, or photograph, nr negative of a photo- 
giapli, whether there is subsisting copyright 
therein or not, as having been made or 
executed by the author or maker of the 
original work from which such copy or 
imitatinn was taken. 

Where the author or maker of any paint¬ 
ing, drawing, phctognipli, or negativ^e of a 
photo^T^^ph made before or after Ihc passing 
of the Fine .Arts Copyright Act. 1662 (see 
Section 7I has sold or otJicrwise parted with 
such, and an alteration is aftenvarcb made 
therein by any utJier jxirson by addition or 
Otherwise, smy person commits an oflcnce if 
he, during the life of the author or maker 
of the work, and without his eonseut, makes 
or knowingly selli^ or publishes or offers lor 
sale such W'urk or any copies of such w^ork 
SO altered, or of any part thereof, as or lor 
the nnaltered work of such author or maker. 

AH alterations must be matcriid alterutioDs^ 
and of such nature as might affect the charac¬ 
ter and repiitaiioTi of the artist for it to be 
sold as bis w^ork. Furthermurc, it is suffi¬ 
cient to establish an offence if it can be shown 
that the act of alluring, etc., w'as commit ted 
intentionally. {Sec i'arUon lliustrators t*. 
Coleman & Co., iTd. 1 K.B. 771 ) 

111 every instance Llieru must be a selling 
or publishing in conditions in which, to the 
knowdudge of the seller or publisher, there is 
made expressly or by ini plication a rcpie- 
sentatinn that the author the author of the 
woik sold 01' published in the form in which 
it is sold or published. It may not. however, 
bv esiRmLial tliat tlic author's name be upon 
the work sold ; the mere fact ilm.i die general 
style is well know^, and that the work sold 
will suggest to $qine minds that it is the 
plaintiff^s w’ork, is not .sufficient and will not 
amount to a rcprescuLutiun that it is Lhc 
unaltered w^ork of the plaintiff [per loralin 
J- in PresLon v. Raphael Tuck {1926), Ch. 667.) 

Penalties. A person aggriex^ed by a 
bruacli of the pro^ions alTEady referred 
to is entitled in a sum not exceeding £ia, 
or not exceeding double the lull price, if 
any. at wliicli alJ Euch copies, altered wmrks^ 
etc., have been sold or offered for sale ; atid 
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all such copies, altered work*, etc,, arc 
forfeited to the person, nr to ^hft assignees 
or legal reprosentatives of the per^son, wh<K^ 
naino, etc., has heen fraudulently signed or 
athxed lhereto. But llie pciiaklus are not 
incurred unless that person was Uvinj^ at 
or within twenty year:> next before die tiniE 
when the nffence was committed, 

A plaiudU ui au actiuii to recover penalrifs; 
may obtain an injimction to restrain the 
future breach of the provisions above mF»n- 
tioned. 

CORONET CAHEflAS. This Rimnng- 
ham firm, the Loronet Camera Co.p iiiaiiu- 
faclures a wide range of cameras of the 
box and fciidiog types at ptleet» tanging 
Ijom 3H. lid, to los. 6d, for the box models 
and from 15$, to 4^^. for the fukling tvqxid. 

The box cameras all fake the popular 
3i X :;i in. roil-SJm. mid uf Lhess! the Xcel 
and Kvery-Distance models are fitted 
with a mask enabling the user to take ih 
pictures sjr.e X rf ifi. if desired, instead 
of S pictures 3I X aj: in. Hie Ev#ry- 
Difltanrp ib camera is fitted with a bdltdn 
colour filter (^frr Box Camera), 

Among tlse folding cameras maiketed by 
the Coronet Cu. is one, the Coronet Vogue, 
which eniei^ the minlaluretaking 
pictures 50 X 30 mm., yet costs only 15s. 
Streamlined, witli no extraneoiiK fittings, 
and finished in hakphte, the Vogue weighs 
only six ounces, and is a true vest-pocket 
ramer.i. Six exposure films costing ^ can 
be obtained for the \^cigue cament^ and 
accessories include a portrait attuclunent 
and a colour filter. 

Among the usual folding roU-filin cameras 
made by tlic Coresnet Cn. are fwo fitted with 
nnastigmat lenses, one working at a maximum 
aperture of fj.j and tiui nt her at /h.3. Tlie.'^ 
cameras are fitted %vitli threc-isiiced shutters 
11/35,1/50, and r sec.), as well as the usual 
Time and Bulb. 

In addition to still cameras, the Cornnet 
Camcru Co. markets a motor- 
driven 9.5-mm. cine camera, 
sell big at the reiiuiTkably hiw 
price of 75&. llie lens i$ a 
fixed-ffx!ii.s /3 h 9 anantigmat nf 
37-nmi. focus, with portrait 
attachmpnt.s a vat I ah 1 e for 
distances of 6 t2 and 4 b feel. 

Instead of Ijeing propelled. 
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as in nifKt other camt'ras, by rcdprcsratbig 
claws, the film is moved by a sprocket w^heel. 
the teeth of which en]^a?jc ihc perfnrudcms. 
The ^i;atc lias 
tw^o savingini^ 
a r cn s., one n I 
which holds the 
film up to the 
camera mask, 
wliile the other 
holds it in con¬ 
tact with the 
intermittent 
sprocket, tlie 
clockwork motor 
iivill run 30 feet 
of hlTTi at one 
windiiiig. There 
is an automatic 
film footage mdicator. imd ihe view-finder 
is of the biiill-in direct vision. 

Tlie Coronet projector fur 9.5-mm. hhiui 
i*5 supplied in two models, one hajid drivnen 
and the other tiiotor-dn'von. The film Ls 

contuiualfy in 
mesh for Three 
friurivs, and su is 
not liable 10 
damage at rhe 
Kati% while u 
m i n t m u m of 
tiidker is ensined 
by the use of 
a fcipecirdly de¬ 
signed iiitermit- 
rent motion with 
a ratio of p . t. 
The spools will 
accomm<while up 
lo^oofect of him 
Among the photographic arrej^nrifs mar- 
by the Coronet CompaiU' a 
modelLfctcly priced titling device for cine 
films, consisthig of a p4jli^]i:d hardivood 
stand with a cojjapsibJe grooved title holder. 

with ].^mp soekeisat either side, 
and ii cine stand provided >villi 
it hinged door so that it can be 
used Slit a receptacle fur acce.v 
i-^ries. S| jccially made fio-wa 11 
Jiulf-ftilvr^r lamps are supplied 05 
extras^ but the supplementary 
cluse-up lens for the camera is 
included with the titling outfit. 
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COST AKD ECONOMY IN AMATEUR PHOTOGRAPHY 

ficrnord A}fi^ri, Jr. 


Pi?c5 coneernrr^g tlw ^Kpens* invoEvftd ire of Jminpdluic cunc^rn t& both tht prospective 
ijn^Eeur ptiOEagnpber and thoie who luve iinaid)F uken up photoiraphy as a wrltHrf 
hobb^. Here Mr, Alflari dlicuuei this mtEter of otfilay And showi how by discrlmlnsi^cn 
in porcKisP of material and SCHjnd methods of WOrkln|. vra^e and onnecesary eitpifl- 

ditiire can be eisdy avoided 


f^HfrrtJCRAKHV iiccJ nul be expensive, bat 
ihi; liCtuul cost of any phnfngrsiph is so 
^ clcfcsely 1 inked wi i h tho priiiclice of sound 

ceonumy Llial before making any definite 
ajS$crtion5 on actual expenses, suiiie remarks 
on inie economy may be advanlageoiis. 

The firsl con!5ideration for nJmusl kuiy 
photn^mphET who btib lu decide the be*1 
means of n^inking hii hobby cost lessj ia tu 
find pnwiiblE causes of waste. Even the 
iniHit careful photographer wa-itefl some 
TOateriaL Thi=i should be investigated, and 
rL‘duced to il ininimuih, 

A Careful considEratinn should be given to 
the material which produces results that are 
wanted, or are good enough tn IcEep. Suiiic 
pilot ograpliE!^ waste mute material lhan 
I hey cuiivtrL into good negative? or perfeui 
prints. It is the w-a?fte that causes photo¬ 
graphy to he ex]>eiisive. a nilo tho^y 
attiatours w^ho complain about the cost 
are those who waste the must material. 

Good fecftufqtje Gfm Economy 

Tlierc lire two catises of w^^ted material. 
Haphazard technical methcKls arc prodtictiA-e 
uf much w:L=:tE, because the photographET 
often makes a number of EX|]osiires in the 
ho|Xi that one or thu other will he correct. 
Hie Slime photographer make? print after 
print, none pnrfEcT, because he fails to 
fuUuw the simple rules which give good results. 

It is the custom in rhase days to use 
sm:ill cameras with a view^ to economy in 
negative materials. Apart fmm oilier cen- 
Bidcrations. the itmall cainei'a Urfir is often 
very bbeiaJ m the use of film, comforting 
himself with the ttmnghi that in the small 
sizes film is elscap. This may h**- true for 
individual exposures, hut w’hen a very large 
number are made fur one ur tw^g that turn out 
well, the cost of the negdiive? may be tilghui 
Than would h^. the caHc witb larger sizes. 

Tlit hitter seem to give a greater certainty 
in working, and the higher cost ul material 


tencl.^? to make the photographer more careful, 
both as to the choice of subject and in 
ensuring that a guud negative wiU result. 
But in the case of the skilled photngraplier, 
the smaller ?ixex can be very economical. 

On die other hand, miniature ne^five? do 
001 offer cheaper remlta ilian popular sheets 
such as 2i mches square, or 3 i X ai. under 
any conditions. The actual cost nf miniature 
work lies not SO much in lltc price of the 
negative material as in the subsequent 
treafment. Contact prints in the larger 
popular sizes answer most requirement?, 
and enlargements need unly be made from 
chosen iicgalives. whereas with the miniature 
negative, enlargements are usually neccs.w>^ 
in file first place. 

True md fffrie tconomy 

Pariiuularly in processing, the miniature 
film can be spoilt by false econtmiy. If h 
an iiilLTLsling Jact that firms wiU 

develop a 35-mm. film of 36 exposures fnr 
alHuit t.s. Gd., but if iiidivEdual attentiuu uJid 
fine grain are required they may charge up 
to 5s, If the gentiraJ quality uf a film is 
Eipoilt, cither by unsuitable processing or 
ihe use of cheap chemicals^ it is too late 
Hi ^kci one fmme from the w^hole length 
and try to improve the quality m the printing. 

If analyse; the vaiious expenses, from 
the initial price of the film to the final cost of 
hnishing a getod enlaigmieiit^ it is surptising 
wliat tt ;,niia]l percentage of the toIaI sum is 
aciiiatly spent on film, and if vve ugsdti 
cuniiidur the enormous quantity of film both 
amateurs and professignals alike can afluid 
10 wTUftE each year, it will be realized how 
cheap photography can he. In [irex^esaing, 
it is false ectinomy to spuil the whole result 
and waste a valuable negative by luung stale 
chemicals. Developers, :ls wcU as hypo, are 
cheaper Ujan bciuiitked material^ and it is 
false economy to attempt ro econuinize the 
one at the expense of the latter. 


43* 



COSTS AND COSTING 


M.iny photographers seem reluctaiit to 
expend it shi.'et of paper for the puqxHie 

of making test exposures. Yet to do so 
iiVould be real economy^ and in the end much 
more satisfyirig results would ensue, 

Tt aJivays pays to purchase btgh-gtade 
iJlalcriiils. Fur instance, let us consider and 
price the following example of low-grade 
iiiaterialii: 

far s. d 

One spctot of Inferlnr film, ^ix mqicr^r^ i o 
Oem- rd cbi-iip dt-vpli^pcr .. ., j 

OfiP packc I 5 sheets! cliup bnamfcdc paper & 

DcVHDpcr for p-ipAT ,. p 

2 i! 

Assuming all six expoaurcH were goorl, and 
no paper w'asted iu printing, eacli priuL liuii 
cost only a little over 4d. Bnt w'hat is the 
quality of the print ? Fiist of all it eannot 
he better than the film could produce, and 
i?C'Condlyp though the paper might have given 
passohte results off an excellent negative^ 
when used in combinution with one uf poor 
quality The chances of obtaining really good 
results arc few. 

Moreover, without fresh hypo, some of 
lIic prints ruay Ihj stained- Compare the$e 
results from cheap materials witli thn^ 
obtainable when tnily hrst-class material 
is selected- 


for (Joabtjf t. dr 

i>RC ipool of jfood quality film .. .. r ri 

Ihmt pfKiihlr ijH-iVi-TMinT ^^ 

Orna raqlcct full graefe paper .. .. 3 * 

Dcs-etoper for papflr .. _ .. 4 
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AJlowr a penny for hypo an(l we bavc the 
ehaiicc of six excellent prints for under 7d. 
each. 

In professional photography there are 
two sides to lIie cosHng : firstly^ materials 
and varying charges, and^ secondly, constant 
hgunes such ue overhead charges, time, etc. 

If f h& time is calculated to include a reason¬ 
able percenLige of overheads and impro- 
dnetive charges, at so much per hour, phu* 
a share uf reasonable profit, combined with 
the particular exjxinses of any OUe commis- 
aiunt it will often work out at under tvru 
shillings for materials and over one pound 
for time—allgwiii^ for full gmde materials, 
it folioWis Lhat the cost of poor i|uality work 
may show a saving of about 6d. on niaterials, 
offering a charge ef ^is, 6d. as against 22s. 

'ihe real cost of photographyp from the 
uniLiteur point gf view, can only be eslimated 
from the jileaj^um obtained for each Hhilling 
expended, and if ordinar>* care is taken in 
the selection of suhject matter and wa^te Es 
rtriuend to a minimum, there are fe^v hobbies 
that can offer such value fur money. 


COSTS AND COSTING IN COMMERCIAL PHOTOGRAPHY 

W. G. Briggs^ 

Of Studw fifF^gSj. M. 

THflra axiiu irtlrOh^ m^ny who ^tartin^ phecognpriic bu$in(-ksc 3 or wh* ire H^orklnr 
^4 imi I Wiv the comrnon error (rf irrivifti at their ^dllr^i cMt in 1 moit cmuiI manniir. 

This irtlcre. by an *xp^n commercial worker. lFidlcac« ways In which thti asuil brict 
Tiling Ea-fi be substituted by an accunteform of mcin^ ^ 


B EGTNN1;RS in comtncrclaJ photngiTiphy 
iiSKKilly knnw' the fundamentals of 
what constitutes “ costs," hm too 
often this slight knowledge ss dangcruus ; 
they will asccrtaJi] the plate and p^Tiper cost, 
tbe>" will compute the time the w'ork is going 
to take them, add on an amount to Cover 
tlicir overheads, and decide they enn sdl 
at a certain estahlLihed figure. Rut fhi^ h 
certainly not enough, 

Wliere they made their mistakes ? 
Tliey have taken the actuid cost price of the 
basic materials, overlooking the cost of much 
material that is used only in small quantities 
and ov^erlooking an aElowance for wastage. 


i hey have fixed in their minds a price per 
hour at which they consider they can 
profitably work, and on this they have 
^^sessed the time the job iviU take, overlook¬ 
ing such factory as time taken in ter vie wing 
nr travellings standing ot wTiiting, iEIness 
or holidaj^s. l^ollowing this, they have taken 
their rent and their rates and have added 
an inadequate amount to cover those items, 
or hnve entirely overlooked the hundred 
and one other items that eon tribute to 
make up the sum total nf overheads and 
□n-co5t5. 

It is exceedingly diffirntt 10 apply an 
efficient costing system to a pliotographic 


COSTS and costing 


nrerwED . .. 

mammi’imn rf-ilibn-f 

WAnTED 



Nh. 

DVM..u. ... 


— 

Pat* 


4 . i 1 1 1 

r—!+>!■ 


Tl fflfl rr-*n h++rrr-!'lv+- 



TIttib 






i-i-t 



CU^TOflEA .. 




... 

...... 


— 

&Ue^ECT„ ... 



CUSTOMER'S O^No. >* 

rrirn++J 



OPEHATOA .n-r. 



AS53STANT ............... 




1 1 mit 









NEGATIVES 

UuJ 








1/1 








</l 

iDHa 










' UluirfBbl 1 . 








Ip 

l/l 

IQXS 




OwBiTxKmji 











|3x;3D 

hML _ ___ _ 



E^p441tM 












D[|ju~rra 


N*|, Nw, 

Nil; Stti- 

P^rlnii 

Eflkrftd 

PHqC* *nii $1** 

1 

P»rtJe4ilin Tqfl- 

Irtf, Mit^unElqt and 
Work, f tc. 

1 

hfOUELS .... 

.... 

SLOCXtNG OUT...... 

Hwtn 1 

IniUili 

PftOPeATltE,..,^ 


AE-TQUCHINC; . 

KHun 1 



WQHK^HEET FOA A PHOTO BU3I141S1- In cajnmendil KiudEa l rtiM i-yium nl 
^rklfii {Tivft bm 4P^l4d C4 iv«l4 kmtt -du« M lfiiTruni4mH »n4 wAf.T« 4f mExtrimi. 

Hira b a trpi^ v^orkl^inl [ha kin^ idaV'ttdl hr thd p-rg'fcJliiflntl 111 wKIC-h 

d«»Jli ^r* rK4^d«?d fo4- J»bfi 


bii 2 iincs:i 9 , uwmj; LO tllC 

variation in the 
iypt^ o( work an 
avcra^;e professional 
maiT is called upon to 
uutlerLake and, more 
than anything, to the 
im^JorLailt part played 
by individuality* In 
sn far aa photography 
is a profession, it 
cannot be ensted as 
one would cost a 
purely manufacturing 
concerTi, and oerLuiil 

aspects o( the business 

charges must of iie^ 
ccssity be estimated 
as cl^^ly as one can, 

Altlioiiglt it is possible 
to arrive at the cost 
of every tiling, costs 
rarely have any rela¬ 
tion to the ret uni 
wIiLch may be 
obtained where pro- 
fciisiuiial ability is 
invohed. 

The ctist of a piece 

of work refers to the 

total cost of : {a] 

Labour; [^)Materials: 
and (c) Pieced chargfSR 
and on-costs, the 
whole of which m ust be 
incIudccL Tlie last Is 
something which will 
differ materially in 
different businesses, 
and affects the total 
cost largely by the 
volume of work 
liandLcd. 

It will be necessary' for each operative to 
have a worksheet (as lllustrEdcd here), \vhich 
Will include all instructions regarding the 
job, and spaces provided for the Insertion of 
all baiiit: materials used, such as plates nr 
films, paper, mounts, and for the induHiou 
of aiHnatiuna] times, with a special Space for 
extras chargeable, such as flashlights, block¬ 
ing out time, etc. ll should be noted that 
a good sheet fesen^es space also for special 
instructions and printing memoTandum. 


Keview the following Imaginary Trading 
and Proflt and Loss Accounts t 


Trading account 

the yrat crtflccf Vsi, 1917 

Dr, iCw. I 

To Stock jfit 3^ By Sates 4,^^! 

7f>5 Stock ^rst. D«., 

Wage* .. '37 ei 

Gjuka Profit B/d a,J51 
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COSTS AND COSTING 


PROFIT AND LOSS ACCOUNT 
Hr the cns#e^ £Je«jntJer Jjjf, J9J7 

I €r. 


Dr. 

Tq Kent anti Rat£i 
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KdtE.—I t Ls ^AAiLRlcd thJLt the thr 

E9 clinxipEtfi; u to tlic acc^unt^, 

tbff |>t^t reprcientiH return 6n capital icivettcel. 


'I he iieiTw in co^tting ti^naJly covi^ted 
direct^ namely {ii) Laboui iHid (^) 
nippesr in the lidding Account Wages 
tt.r. prodtictiuJi v^^agLis) und Purchaser, re¬ 
spectively. The only other item ^UccLinggru^isi 
profit on HJilfis 3-5 the opening and closing 
stock. This is usually a faitly corLstant fignre. 
tending to grow only \v\th the business. 

The hcnii^ cuvertid under the other he.’^dirig. 
(c) i'Txed charges and on costs, appear in the 
Profit and Loss Account. Irinme, such as 
Kent and Katw, are known fixed diargij*: 
others, anrh as Olhre anrl General Kxpenscs, 
Postages, etc., are inikiiowu, and these have 
to be estimated for hy {i) percenisges cdcn- 
latcil with Lbe benefit of past accounts and 
adinsted by any known variations; or, if 
prior accounts do not exist, by ( 2 ) a carefully 
prcpai'cd and caJculaicd budget. 

If most be stressed that a s^^tem of cusling 
slioiild prcsuppcjM: a certain standard o\ 
work and I hat the operations are performed 
ill ail ecDUoniical iiianiici: witli the correci 
equipmem, and one musi base the selling 
price by including Ln the total such obvious 
items u$ Materials, Wages, productive and 
non-prodnetive. Rent Rates, the ITxed 
chiuges and all the reserves iind clmrges 
that a pnidenr man mn.sr consider before 
estiruating tlic percuntuge uf profit. 

Cost and Selling Price. The mietcs-t in 
costs is in oi dci lu knuw at what price to sell 


reasonably, IL is impossible to fix a selling 
]3rice fnr the various types of conimercial 
photography which can and do vary from 
the very^ poor to tho suiKsrlative, 

It would be just as impossible to fix a 
standard priue lor millinery, tailoritig, con- 
fcctionery. and the hundred other articles 
of consumption. Rut just as it is impossible 
to produce a hat. a suit or a [303md of sweets 
below' a curtain economic price if u standard 
of rjualiiy and ^siiJisibility nf ptirpose are to 
be maintained, sr» it is impossible lo iiroduce 
a photograph of a given type and quality 
below a certain price. To fix a b:y< 3 c price 
for all grades of W'ork is not possible, but it Is 
possible tn indicate factors that have to be 
taken into account when arriving at a scJJing 
price. The cosi must be caJciilated on a 
$ouud basLs^ al]ow‘ for tuasonable contin- 
gencies, and then sJiow' a mar^u of profit. 

There are viirioim grades of (xniunefciaJ 
photography from the purely mechanical 
to the purely creative, and the problem of 
fixing a selling price bEx-omes more difficult 
the higher up the scale one goes. It wf 
rnbtively ea$y to fix selling prices for sucii 
work ux o3py pho togniphs, mass and 
TiiechanlcaJ priming, lantcm slides, 
and in practice prices for these chuases of 
work arc fuirly stable und will noi vari' very' 
much, fliis is due largely to the fact ibal 
these grades of %vork conform to standard 
conditions which vary but little. Individua¬ 
lity scarcely enters into this type of work. 

P.P.A. Schedule. It is possible lo 
Itirther in minimum sellij^g prices without the 
consideration of indivEduaiity ciitcriiig t(H> 
strongly. There is a field of straightforward 
record and caiiilogiie work in the studio 
and Dutriele which dta^s not call for anything 
more ihau comjjeten<e and technical ability : 
there is also hand printing and Lhe making 
nt conitolJed eiilargemients, rediicfinni^H rtc. 
To this section the Professional Photo¬ 
graphers' .^HKHrl.^^lOd issue a schedule nf 
sui^ted minimum prices, extmciH from 
W'hich arc ifhnwn. "ntese pnees have been 
arrived at of let iiiui:|i investigation and are 
SEfOngly nscfimmended ns a minimuiA basis, 

^ SJXti^ IQXH ELTXSO 

Arii>ndiii^ wiituti 

pbutocpiph^'A Cl W n 
nniii£iJiiLit clk-tnut^ tnJonif 
ant- ptn^tQjtfaph .i n hS 
n;i|jpb'inK<^uefMrqnt ,, 




COSTS AND CO^NG ’ 


l^ubuhlutint phAtngmpKs up 
to five, tsiken nt tfic isme 
time, oath .. . . _. itr-L r^. 

FkLri piintid. noTiioLEaletf. 

eath . .. is. is. c^. ,iA. 

Ovj^r ptn^lO^nipbs liLktlt ui. the Bamr tinic 
vaU be tharired at second line rate. 

I'^hfitographii tnkf'ni ‘;|ii'irlip^ ■>«'i.usiij tme ni.tt' 

Ch^rgics fvT efilai;gernccit 5 Irom exm^n^ MRativc^ 
nifi intludifli^ tlkirgo for t^kiap; plidtn^mph'^t ‘ 

X 6| in. .. 3a. =0 K rti in. .. 1 is, 6 d. 

to y A ,+ ,. j-i. I V a* „ . . 1 tul. 

%t xiQ .» .. 3QXJ4 pp .. 379. <k1 . 

15 XIJ ,, .. jfi. «id. .jifiyiaH ,, , 4kis. 

Thi'sp prici^f; .TTi? rnrnmm rtulcd for fid option by 
pbr^tq^pupbeE? i^encmUy Ad fair and reaMinable 
tbariijjif^s Jfor a ^tanilanl of phnlo^r.'i pluc viotk 

Clients djoTHEiidinj; specially skilful work won Id 
require 10 be thar^ed double or tnore the .\bovo 
prkaTi for ItiL" work to be prolitnbli:^ 

An ntldiriannl charge \vi]\ he made in the 
fdllowin;;^ cLrciintslaiicc^ . 

1} For clffiEtUEt, dikJl^crons- or delayed work 
■Ji] For oiic wvt iTortablc Flectrfe fiaafilisht 
(3) For actual out-ol^pockct cKpunsen in travi^b 
lin^ eti". f^Viicn a phLitojjrBpher u^c-s Iii5 
uwn car, 3d. per mik all the way la a fair 

mitiimutri chat^^c-,} 

(41 For leioucfiimi or bEockinq out. 

(5> For work oiitsidi^ huKiiu^s Injure 
jb} Tubed priutiL per cent, extra, 

(71 Stirrendei' of nof^ativc whe«D requiml . j>|Xif i 
tu., t;i5. bd. ; in,, 153,; 10 xb in., 

JOL ; li xio iJL. 

(8) For mounling pboto^pb^. 

Mintmiiim prices for simple copying at tho 
studio: 

-- 59. 10 X S in. .. lOL 

xOj ^p ,, 719. TJX 10 „ ,. ijji, bd. 

individual Work. ?^ext eomes ^vork 
wh ere Individ LmLiLy bog bis to lake u 
proniincnf: part, [t m^ty only be a single 
Catalogue dJu^tmtion, but it will be m 
nrningcd, treated and lighted, ihui in the 
res'uJibig photograph fhcre is the stamp of 
individuality. It may be mure or :i 
straighI forward exierior of a building, but 
by the careful selection! of viewpoint, the use 
o{ the most suitable lens^ and by choosing the 
tiwjsl suitable time of ihc day, a photograph 
ben ring unmbiakably [be niLu k of the 
[ndi^dduaJ is the result. 

This type of work naturally places itself 
in a higher grade, the price of which ivill 
vary more or Jesa in correct proportion to the 
skill ci the person who pruduci:^ ii. 

There is a further category of work which 

depeutLi altnuHl entirx’ly upun the indivi- 
duality of the photographer; it may be a 
fashion or advertising study, a creative stilb 
life subject, a drama tic iiiduMtrial pliotogmpb^ 


or a photo-poster or mur^h each of wluch 
wilt bt: so indiviftnal in expression that a 
knowledgeable person will hi all probabiEity 
be able tn recogniye in the work the peculiar 
creative ability of the photognipheT who 
produced it. ITiis Type of work will picscut 
Etii own problem lor correct chiirging, which 
will be a rather cUfTcrent one from simple 
costing, and will be governed by the law^ of 
supply and dcmLiiid and tJie spExial fitness of 
the photograph ior the purpose intended. 

Thtse types of work will nor preclude a 
methml of costingn but as by far the larger 
part of the :^llliig price w^LlI be ba.^ed on the 
indttHdiial photographer's time and reputa¬ 
tion ^ tlus as|ject w'ill Ik deiermined on the 
value the market places upon his work. 

W^ile ir is. possibSe to arrive ai'' terminal 
costs/' no guldajieu other tluin ba.sjc prin^ 
ciples can be offered. By " terminal cciiLs " 
tine refer^i to the cost of an individual job, 

fn recent years problems iu costing have 
ari.srn in the fomn of rhe introduction of the 
miniature camera, It is not, howevier* to be 
anticipated that because very mucii srnaller 
Cdnis or plates are u.5ed* this eflects an 
economy- Tlie real reason for the introduction 
of the super mmiature is the utility of the 
instnnuimt. It can do what a large and cum¬ 
bersome camera catinul do; it can work at 
great spc<^s, hut as b usual whetievet one 
gets u dulicatti and cumpiirated instrument, 
it requires more skill iu Iiaiidling in order 
to obtain the desired resufts. ^"o^ does 
one's balancing of ixHits fiiiLHli here, but 
one's negarit^es also require greater skill in 
hiindling afterwards. 

Any book-keeping textbouk will tell how 
to keep enst accounts, but 0 photographer 
must apply these to hi^ own particular 
ronditions and. unlike manufEictuiiug eou- 
cems, be will fmd that he will have to dO 
n>nre averaging. lii profe^ioual photo¬ 
graphy. unlortiinately, everyihing is noT 
ahvAVS a success and aJsiO the cntci prising and 
l>rogrti:s.^tve individual mitsi always be experi¬ 
menting. All tiicsv costs have to be j^id. Tf 
methods and results arc right -photography 
is a held where one htII atwajrs Iw* to 
obtain a price that stiuws a good reiurn. 

Onu final word ' do not consider you can 
spend the profits irorried in nny one year— 
the wise business mau will ritake a s|x!ciai 
reserve to meer unexpected contmgeneics. 



CRIMINAL INVESTIGATION 


CRIMINAL INVESTIGATION WITH THE CAMERA 

Oluf Hon+ iLD.^ Hijri.R 

Ch'H^ Cfi-wniit Lfrfr 

for muiy yftars ih« cunfin ha ^Eftrhc£'i^*Ey U 5 «t in the detcsitian md preveniEon 
d (tlrvie, jimdi uriith the a^f'rincc in science sihd photoaraphhc technfque iFvft value of phatt^ 
inphy ]n this work hai ^rown i rcfnirkible Je^rae. Hqw the pnlio; autKorltla 
Ohuin irrefuLible avicfence mean& of the camera M dw^ina wl^h ViriOUl crienas Lj 
dcsciibed by a leading nulhpricy on t,Kt lUDjett 


M ODEit'^ criminal tnvestigia rion depends 
fnr its ^luccess un many branclicEi dJ 
science, and not least among these 
is photograpiiy^ which ^ apart from it-s 
in exact recording, b also of %^aliie in the 
detection of fraud, the Eitudy of AtainH and 
otlier ixiarklngs. the identific^ition of the 
structure nf materials, and other piirpnsiyi. 

Photography in criminology may be said 
to be divided into two kinda ; Routine— 

jx^rtraiture of prisoners, Ungcr-prinL photo¬ 
graphy. recording the scenes of crimes, motor 
and othi:r aecideiiLSp copying, etc.; and 
SpediU—phoiographk analysis, forgery' de¬ 
tection, plioLo-niicrugj aphyi cinematugraphy, 
ultra-violet and inlm-r^ photography, etc. 
In tliE former kind atcuracy is» the most 

iniportant factor. An exactly true likeness 
of a prisoner is esi^entidH and to this end 
standard lighting, lens and camera, standard 
viewpoint and i§landatd sensitive material 
riiLiit be used, Ba.tanced side Ughting is 
necessary' since it retains mexidJing and 


depth of shadow witiiout distortion, A long 
focus lens (say of 6f-Inch focal length for a 
quafter-phttc camera) abo avoids dislortiOd. 
Viewpoint must be from the eye 1ei'#| of the 
sitLer ; oiherwise, either the forehead or the 
chin will suffer apparent enlargement and 
tin: whole shape ot the face be altered. 
Panchromatic nuiterial is not used in 
prisoner-portraiture, siiiec^ though it jircj- 
duces a beautifying effect in removing skin 
blemishes, freckles, etc., that would be 
pleasii^ in an ordinaty' photograph, this is 
ob^ionsly to be avoided in a likeness that 
may depend on those very' features for iileiiti- 
ficafion, Diirk-skinnKd or negro subjects 
appear pule on panchiomatEc material, a 
patent disadvantage in crimmologtcal photo- 
gfuphy. 

\\Tiere the scene of a crime or accident 
is being recorded, a Siuuli lens aperture 
(but not smaller than /i6) is used to moke 
the dcinil.^ as sharp as poHsihle. Further, 
in these cases. fieveraJ photos should be 
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varying an^lGL=f to <;how all the 
details lif the m their correct |M!rspec- 

tive^ and posit Jon. 

.Vs for finger-prints, the difficulty mainly 
lies tn the localiun and lighting of the prints, 
likixe art? ftficcial finger-print came ms for 



tELL-TALE HAftItS. FolirklllrJ IcrHrn ir* uiuf tO IVAid 

TvnvnHan wNfi^ C^FigrEOffiirlu. y| fFnfif-rprtnn. an 

midd. ■ ■cam.irK luflilljf rpi|*d Ur u-h.* 

Ei»iar4t'il7ti of fi4Ti*r-priii« an [hi p^JNUtd Wint oi i t*(r, thw 
mull !i livawA «a th|> rjghi 
CcWfEMF of Hford. DjL 

rTCording prints in accessible places and on 
nnglazEd ijtirfaces, but in other cases ordinary^ 
Ciiitneriis ire naecl. The hnal photogruijh must 
be black on a white ground : thus finger^ 
prints may be pliotogmphed eiLlitrr by the 
ordinary process, ui direct nn fo ncgiltlvc 
cards;, when a reversing piiiin or mirror is 
included in the camera. 

Where a while piiwdcred 
print on u dark ground 
is to be recorded, ortho- 
chrotnatk xtiateriid is 
loaded into the dark slide 
with the eimiLsinn side 
ai\v\5" from the leti&. 
yielding a Kit orally 
reversed negative. From 
this a diapositive is 
printed, %nt;iding a white 
print on ground, but 
still kiteraliy reversed. 


JT. , • -. 



From tills trajuiparoncy the dtwired black 
image can be printed normally and will not 
be reversed. 

When photugrapliing hnger-printson glossy 
jiurfaces, polarizing screens (to avoid reflec¬ 
tion) are used, and faint finger-prints are 
also brought to light by being made to 
iluorc^c in ultra-violet Hght by dusting 
them with such a substance as finely powdered 
aothnicene. 

^\niE;n rtngcr-prinfscannot he taken because 
the skin of the finger lias been remuved by 
burning or peeling, the retina of the eye^ 
W'hich also has an individual pattern for 
every' person, may be photographed, and here 
special uphtliaJinic cameras fimst be used. 

In the " special" photography division, 
lie the more interesting atipcet^i; of criininO' 
lugieaJ work. Plinto-micrography, which is 
used lor the e?(aminaliuri of I.£hiLh or w'cajKma 
and their imprints, hair, te.xtiles, blood¬ 
stains. dust, seeds, elc_* has brought many a 
iuiminal ro justice. Dust found on the 
scene of a crime, for instance, has been 
shown fo he largely lead, ultima Lely bringing 
the crime hutiic to a plumber: or iron, help¬ 
ing to trace a murder to u mechanic. Photo¬ 
micrography Is also useful in revealing 
forgeries, though in this respect ultra-violvt 
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WHAT the ETE CAHMOr SEE,- A pti6ii[i|xaph, Uihaii ultni'Ttiilit wwyK af •> 
dDGurnvnl thil hmd bnvi LKmpvrwd TIih wo-rrf [hnas uid Hfuri J l|J.u« 

''wiEiJiiif " And [he ward Lwa itfui T DiJ* to tli-f myi'i fh* ' 

wr^Tine ipjn^n ajiie Butlirva ixt^nfE f1uarf1C*nf« af tK* bie-klfi^iiRd 
from -* £0014 iFi'faAi tr H. r. f. Ahcdk* 
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CRUISING PHOTOGRAPHY 


photography is more often eniployed ; this 
IS due to the fact that tw[> ubjcctii which 
may be of the same colour visually may 
differ in the degvee to which they fluuresce 
in uhtru-violet U^ht. as mentioned when 
dealing with finger-prints. Chemical erasiircH 
on forged document^; often fiuoresce freely. 
In these cases the subject is iJIuminated hy 
a nitToury' va|H>iir iaiiip the light from which 
passes through a filter which only transimts 
id tru-violet and not visible light- 

infra-red rays have the power to penetrate 
opaque objects to a certain degree, and 
infra-red phuLugraphy hiis obvious advEm- 
tages in dealing with forgeiie-s, etc. Rut 
carbon oompleLely absoibs hifm-rcd lays, 
so that markings in lead pencil or Indian 
ink (both forms of carbon) do not ]i]iotogrupli 
by those methods, while alterations in 
ordinary writing ink are readily revealecl. 


Infra-red photography is also ■valuable in 
identifying dyed materials, since diflcrent 
dyes react differently to the 

Cinematugrapliy hrm diiefly been usofal 
in the recording ol street-bet ling and similar 
Crimea. Radiography {or X-ray photo¬ 
graphy) has proved exLrcmdy vEduable In 
the detection ol such factors as structurnl 
defects utjd the c.'iiatence of hidden faroi.i'ii 
bodtes, and in photographing delicaie 
mocliuiiisma such rhose inside a time¬ 
bomb. or such objects aa works of art that 
are suspected of Swing forged. An example 
of its use is tile testing of pearls hy X-rays, 
which revMl their ^^tructure and tliub enable 
distinct ion tn be madf* laMtveen real and 
cultured pearls. X-ray photography has 
the great advanuige that it docs not destroy 
or affect in any way the object photograplicth 
and can thus be chocked by ropeUlion. 


CRUISING: HINTS FOR GOOD PHOTOGRAPHS 


W* A. Seymour Urtcofn 


The sMhj^i4 enccanw*^ on a cfuhlrvE mutts thll form oF 

very upuFar with the irmteur ^ocofrapher. DiPferdn^t al dimate. howevEr. ary prove 
a pitfall to the ineKparlencfld when judigLng (upo^urt timci, helpful hinB an thli ;iniJ 
othET matters ojimcctcdl with cruising phoxo|rtphl ar* In the follpwin| trtidr 

Ste oho Hnhrfqf wjlh CtfmErtr 


T ut: diffurent alinoapliere and more 
bTilliELnt sun found abToad are apt lo 
deceive I lie amateur photographer 
from the point of vim ol e.'Eposure. Coti- 
trary to what one migiit suppose, rhe danger 
in ^ing pholographs in sujiny climates 
with a clear atmosphrm is to under-expose 
them, and the photogiupher is frequency 
disappointed with results of hts work that 
show heavy black shad{>ws and hard Hunlight, 
Tlic pholo^jrapher who may be tempted 
by the vivid simsliine inio gii-ing shon 
cxpoauics should remember that there h 
very little tight in these shn-dows. that the 
kighHng is extremely uneven and thai con¬ 
sequently exposures must be adjusted accord¬ 
ingly, Thu reason fur this greater tack of 
uctinic value in the$c shadecompared to 
those made by the sun in England and other 
countries wilh similar climatic conditions, 
IS that there are no mbits and few clouds to 
Kcatter. reflect and diffuse the light. 

The following comparjjiims viith exposures 
given in England at the seasons stated will 
ser^^e to show how n^cssar^' exposing for 


the fihadows evens up thu time alk:iw'ed fot 
both cuuntriEs, nnrwithstandLng the intensely 
bright sun, 

Aora-uv, amt Dcfimark. .Apri'l to 

August, O (satne as in England). 

Midit/rranmn [S, Europe), Japan, VS.A. 

yorth^n Siaiis V^JrA) and Svidh^rn 

Canada. March lo September, O October 
to FebruarT,% i. 

Mad finite Canary Iniand&, y art ft Afnra, 
China, ITS.A. Stales, CaUfornia, 

Ehn'dti. April to .August, I; September to 

Apnl, 

(These figiires can only be ujjproximate. 
and the use of an irx|x>sure meter i$ advised.) 

Naturally, there are sumetimes clouds in 
the sky, and for tliesc ,a light yello^v filter, such 
as the Ki, siiuuld be uspfl W'itli 

this an increase in the exposure is necessary, 
amoimting to approximately tw^o and a haJf 
times ill the case of orthochrumatic material, 
or about one and a half times ix used wiTh 
piinchroma t ic stock (sre aho the art icie F i I ters). 

iatposures on Board Ship. The^c 
are cqnaUy deceptive and the excessive 
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HAfllOUIt Views eilOH THE DECK. 

f r*aE M dbHlntfi. ^ 


tiMrfy Cttm^rm 


T^* P^'aiSirapliBr aliould pj« 1 m inta tikimt jHCiUY« df f|w i 4 wrB a 

To ihm myt ■ appur imprEicIvK and full *f firm pplOvr, bui ai 4 w Mteif far Um ammrm Ei nh 

crnijuK ElM lowdr pKUiFt hari wrcli fh# ohdt 


■ L E4H1 

. 1 ,- V PWtwr* ijipwn h«ri wtrh f,** u^ppr phoio«;4pk'''wirii«'ofl*71Tm«rt ■*wi«e'or.i«*f lIS 

liy. in* Pihjr, tnUm a> dip lUp »ppHl4c|ihl tliit «,.*rild>. Iwi ln»rnf. «l<ai| *nj wnl™ ^ 

^-Thptaf . ^TTiBUP liru^fn 


amotuit t>I riuji ^hotiJcl not Lh: taken as a 
^uide. DisappoiiiLin^^ iT^stjlts of ^TOUpa and 
ppopjc taken on; board sliip are almn^t aiw^avs 
due to heavy ahadows on the faccis which 
rnnke the features pructicaily indistiugulsh- 
iihJe. This is partly due to Uie fact that 
hats are more usually worn and the resiiltiiiji; 
siiadowH not allowed tor, and iilim to the fact 
that the photognipks are Taken when the sun 
L-v directly overhead. 

hnr more intertt^ring and certain resiiits, 
remember to allow for such shadowy and Wtiit 
tintil the sun is more ai am angle. Ir is not 


necessary to give long exp^ssurf^ 7 5 impJy 
resist the leniptatiou to c.Kcessively 
sliurt unes. 

rime exfKHurcs Oti board ^ip are not 
advocated because uf the vibration, though 
this varies with the type of wliip^ of 
coursn. i^ot thut time exposures are im¬ 
possible 7 a perfectly sharp photograph of 
a ship's saloon mkf;n while the boat wax 
in inutiun was given an cxposunc of haif an 
hour. Never ruHt the camera itself on tlic rail 
o( the ship, for it trau.sjnirs everv' vibratiun 
taithruEly. 
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variety of subjects come before 
the camera, but by using dis¬ 
crim ination regarding the 
photographic possibilities of a 
scene, a large percentage of dis¬ 
appointments wiU be ob^dated. 

When judging the pictorial value 
of a subject, eliminate the part 
that colour plays in the scene, or, 
better stiD, translate the colours 
in your mind's eye into terms of 
grey. It is a good idea to \aew the 
subject through a piece of blue- 
tinted glass. Then ask yourself, 
" Is the subject still worth taking 
or has the interest gone out of it 
with the colour ? Take notice of 
forni and design ; if the line of a 
snbject is good it will stand 
without colour. 

Photographs of street scenes in 
the native quarters are typical of 
this type of pitfall. The sun and 
the riot of colour made by the 
native garments form a pretty pic¬ 
ture, but without the colour ouly 
the squalor remains, though, of 
course, such a photograph has its 
interest, though not a pictorial one. 


COURTYARD AND STREET SCENES. Abave. couiryard 
of Capucin Cooveni, Cadii. Details in the sfiidows have been 
well rendered by allowing &ufficienc exposure. Risht, a native 
quarters snap n^arred by under-exposure and out~of4ocus figure 
in foreground. These are two faults to avoid In taking street 
scenes, espedally the first, in couecries of strong sunshine and 
deep shadows 
Photos, Seymour Oncpln 


Classification of Subjects- This is also an 
important factor, especially as subjects are 
more likely to vary on this type of holiday. 
A simple plan is to divide the types mentally 
into three, as follows: Open Subject, Normal 
Subject, and Heavy Foreground Subjects, 
the last class also including close-ups and 
groups near the camera. 

Taking i for the normal, give one-foorth 
lor the open subject and from 2 to 4 for 
the subjects grouped under “ heavy fore¬ 
ground,*' The normal subject would be an 
average view with buildings, groups of trees, 
or mountains in the immediate distance, or 
an open street scene. Open subjects would 
include seascapes, distant panoramas, etc. 
Choice of Subject- The amateur photo¬ 
grapher on his or her first cruise is apt to 
snap fast and furiously as an innumerable 
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Form need not be restricted 
to the subject ; light and 
sliade can provide interest in 
the design. 

Alleyways, such as are 
found in Algiers, Tunis, or 
Casa Blanca, are especially 
tempting to take and, indeed* 
make interesting as well as 
pictorial subjects if caught 
with the sun at an angle, 
making a pattern of contrasts. 

But these same subjects taken 
with the sun overhead and given a nomial ex¬ 
posure at, say, /ii or /i6, simply result in a 
patch of sky. For narrow streets and alley- 
ways use a wider aperture and a filter for 
the sky if necessary, 

A photograph of an interesting building 
is better if the foreground is broken by a 
tree or some other not too obtrusive object. 

Studies of natives are more attractive if 
you can get them going about their work 
and not grinning into the camera. 


Ships on the horizon are almost always 
a failure from a photographic viewpoint. 
What looks quite large to the eye is on a film 
merely a pinprick on an expanse of water. 

Interesting Shots. Moonlight at sea is an 
attractive subject, and the effect of moon¬ 
light can' easily be given to a photograph 
taken in the light of the sun. Point the 
camera towards the sun when it is bright 
(but partially obscured by light cloud to avoid 
halation) and under-expose for such a subject. 


RANGE ANO INTEREST. In photo- 
£(‘iphi of bundin£$ a close-up is generaMy 
rnore interescing chip the pictitre postcard 
view, u these two pictures show 
PhoroE. Seymour Lincoln 
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CRUISING—CURVE 



GOING ASHORE. ]n?ld«nu such as the one seeri In the above picture, in which passeneers 
are shown «oSng ashore on arrival at a foreign pore, find a place tn a photographic record of a 
pleasure cruise. Apart from their pictorial value, they form a Jink in the series o^ photographs 
the traveller secures, and make his record complete 

Photo. Seymour Uncofn 


A very slight over^development of the film 
will aid the deception, but it is not very 
important and will make the printing more 
difficult. The prints of "moonlight subjects 
should be made rather darker than is usual. 

Photographing figures against the sun 
is another way of making an unusual 
effect, and this applies to statues on buildings 
as well as to animals and human forms in a 
pict ure. A n oimal exposure will give a 
silhouette, but some detail in the form is 
also very- effective, and this is achieved 
by increasing the time or aperture. 

For serious amateurs a longer focus 
lens greatly widens the scope for attractive 
shots, especially with a reflex camera, and an 
even greater advantage lies in the possession 
of a telephoto lens. 

Patterns on the deck of sun and shade, 
a coil of rope and similar objects which 
might seem to have no pictorial value, 
assume a shape to the discerning eye, 
especially if the photographer remembers 
that a very low viewpoint might be just 
as intriguing as a high one. 

Photographers will probably find that 
they can buy all they need from the ship's 
photographer, who will also develop and 
print their snaps. In addition, part of the 
ship photographer's job is to make pictures 


of places visited, take 
groups and photo¬ 
graphs of the passen¬ 
gers on board and on 
shore. It will be seen, 
then, that he will 
have little time to give 
to any individual de¬ 
veloping, printing and 
enlarg! ng, so that 
should special treat¬ 
ment be required for 
some subject, it is 
advisable to wait until 
the return home. It 
is a good plan, how¬ 
ever, to have the 
first few exposures 
developed as a guide, 
and if notes have been 
made as to aperture 
and time and other 
details given for each 
of these, the necessary’ 
corrections can be made for the future. 

CURVE, CHARACTERISTIC. Prior to 
1891 development was regarded as a difficult 
art, in the exercise of which much could be 
done to remedy deficiencies and errors in ex¬ 
posure by tinkering with the developer. This 
theory was exploded by the investigations of 
Hut ter and Driffield, who showed that the 
tonal range of a negative was determined 
solely by the exposure and was unalterable 
by development, save that it was softened 
or accentuated by a shorter or longer 
development time. 

Identical plates were exposed at a fixed 
distance from a constant light-source and 
developed simuitaneousiy in similar de¬ 
velopers. A graph was then established, on 
the ordinate of which was marked the 
densities, measured by a photometer, while 
the abscissa was marked off into the 
logarithms of the exposure times. (Loga¬ 
rithms, and not actual times, were used to 
keep the graph within hounds for extreme 
limits of exposure times.) 

^\hen the graph was plotted it was found 
to take the form of a curve which included 
three main portions : the first, a pronounced 
curve with concavity uppermost, called the 
region of under-exposure ; then a straight 
line portion, the region of correct exposure ; 
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SYMBOLIC OF THE SEA< An origlna^l and note Is cotiched tn chts powerful phocofraph taken ac the dockside^ The 

smoking funnel, lifeboat, davits and hawsers fn massive silhouette in the foreground speak plainljr of the sea and ocean travel 

Photo, Lynx 
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CURVE, CHARACTERlSTtC—CUSTOMS 



and (inally anythijr ciltvk with 
<-<inv^.xiXy uppermost. thL> beJnji 
knoA'Tl IIS tin; rcgiun ^}^ over¬ 
exposure. Tn this recfion ibe 
density, alter atlaliang its ninxi- 
mum. then dimintf^hw, int^N fimtgh 
i/if fxp!f$urc tt»u i$ iYi/l /nr/W 
increffsi'd. This is the corious 
phenomenon of solari^utaun 
whkli k rarely obsen'ed in praeticc^ 
as suttidentiy lonj:; exposures for 
this ici take place are nmistiaL 

If the expeiimenl is carried 
still furllier* the rnrv'e will be 
found to rise once more, and 
several successive maxima and 
minima would be obtained. 

This LLiiver wTiidi formed the 
basis adopted by Hnrter und 
DrilTiclil for the measurement of 
the speed nf an emulsjon, is 
called tJic cburaclcristic curve " of that 
emalsbn, and the under lying tlit-ui v and its 
applications are rkaU with in detail andcr 
Development : Applications of llit* Theory: 
Gamin a : Negatives, Density .ind TonaJ 
Values; and Prints. Density and Tonal Values. 

The accompany log diagram shows ihu 
duiraeterlsric curves of three IJford plates. 

M is a Golden l^o Zenith. It responds to 
a short exposure (its H. ^ 1). speed is 1400). 
Its maxinuiiTi density is comparatively low'. 
U is Uicrcfore suitable for portraiture mid 
other subjects requiring a long scale of 
tones from Lhe ^shadows to the high-lights, 
but withnnt excessive contrast. 

N is a Special Rapid. Tt is not so speedy, 
but s£H>n rise^ into rhe straiglit;^ :md will 


give greaLi deii.^ity and coulrast if rrquire^L 
It is a good uihround plate for land¬ 
scape, etc, 

O is a Process film. It is very slow-, aiiS 
piJea up ^eat denrity, It is suttahlc for 
contrast .^uhjocts only, such iis copying line 
drawings. For this purpose it ea.'^ilv ^ves 
fi[ni, and a dgiisit v of over j a dcusity 
whidi transmits only T. ioooih of the light 
|xi!^sttig through the eJeur film. 

.\11 of which umaiints to llim. According 
to charactcri.sties we must select a ^iiriiiv'e 
material to suit onr purpose^ itnrt wg must 
stfv expoie and develop il a=? to get the riingc 
and extent of dcnsittei; which will produce a 
negative suitable for its purposes, wiiatev'cr 
they may be, -IT. F. If/ 


CUSTOMS AND THE CAMERA 

Thit Artid* cahtuns ti»dul idviw on chn iub|«;i of Cwwmi Kcsulactons far tknie who 
takinz came nil W»lh thcjn on a bolidiv abrowj. & Cuitonx 
kowo.cr. ^ry In Iw.ftiit a.untn« from llm. (a LoX “r 
lotting out. to mako l«,oWrs from cbo fordgn «n,ul«ot of t4 COUntd« 


A reuev has grmvn np that once ^camera 
of foreign moke has found ii.s way into 
England with or iivilhntii paymcjat of 
ilie legal tariff, it is once and fur aJlevempi 
from furthta paymenl of dnty^ and that on 
bringing it hack mto England at the expiration 
of a holiday it is Eufhdent for [he owner to 
prove to the Customs that the camera was 
in his possession before he w'eut abroad. 
It has thm> become customary to advise 


those who are taking a caiuera away on .a 
holiday abroad to Find a Customs omcvi at 
The port of departure, and to Dblajn from 
hicn a cenificate That he has ?een the catnera, 
^Ince the impc^^ition of a general tariff* 
Ihc Customs examioatiun ai the ports lius 
nec^anly beconie more rigorous, and the 
ptHoiion needs clarifving. 

In tlic first place, it is necessary to realij£e 
the position of the Customs officer wdicii he 















CUSTOMS AND THE CAMERA 


is coitfronledi by ii piis!it]ngcr carrying an 
cxpciiMYc camem of fomf^ra manuLfacturii. 
Iliat cuiiera may liave bL^n imported irt tht 
oftliiiary' enijr.qe; of trade by ibe iiianu- 
Nctiiror's in this iiountry : in that case 
U may Im n.qfttimrd that duty has betm paid 
nn it. 

Oil rlie other hand, it may have been 
1 in ported by a private person and that 
private ]^r^n may have paid duly upon it; 
o-r he may have siiiu^led it through in his 
IMxket without declaring it, He may, how- 
f"vi?r, have becri allowed to bring m the 
eameia free of duty because Jic had had it in 
his p<»s^ssioii ajid use abrond for over a 
year ; in that c^se the free adiiiissiuii of the 
camera would be conditionaj on the O^mtT 
iiiidcrbiking not to seti it. 

]-astJy, it may I lave L>een admitted free of 
duty when it was not entitled tu be 50 
admitted because the owner deceived the 
Customs : for cvnmple, by falsely protending 
that be was merely in transit through this 
umiitry and was not Corning licrt: to stay, 

Kow,if the Lamere is still in the possessioi] 
uf Lbe first purchaser, who tJjerefore knows 
□II its liistory, the ftistems ofheer's task is 
a coinpamrtvely easy one. His dilBciilties 
commence wheu tlie camera has changed 
hands, and its prosem owTicr kiiuwy nothing 
;rbout its previous hisforj', 

Tlie [Jiity on foreign eametiis is liigSi, and 
tfiere is no dembt that many ctLmeras, 
piirticTLilarly those of the expensive miniature 
type, do get into the countty free of duly 
wliLm, if ttie true facts had betin known. 
They would have fieen required 10 pay iL 
ObvioitsJy ttie mere pruul of previniis im¬ 
portation cannot lie accepted as evidence 
that the camera j& OEititled to admiHL^ion on 
fe-importation without pa^Tiienl of duty. 

Exact Proof of Payment qf C^uty^ 
Tlie fact that a Customs officer may Jiave 
been shown a camera by its owner before the 
laller went abroad, and may have issued a 
certiftcate that he has seen It (out of courtesy, 
since tlie issue of such a certificate k tml p:u^t 
of his dfftetai duly)» does con m bine something 
to the knowledge of the previous history' of 
the camera aud to that extent is helpfii] to 
tlie officer who exammes it on re-importation. 
Rut the betict that such □ certificate is n 


liable lo duty if this has nol already been 
paid. 

So inuLiy eamera,s w'hich have improperly 
escaped duly on first Inipc^rtation are CLiughl 
on a iFCcoiid or ewn third entry into the 
country, rhat the Cii^toms mithorlties may 
insist, ui curtain case?;, that noLluiig short of 
proof that duty has already been paid can 
be accepted as entitling the camera to free 
pas^sage through their barrier. 

It iJiuHt not be thought that Llic Cu.^toms 
authorities are unreasonable; they are often 
coiitLiit with something far short of .stricily 
legal evidence Lltai duty has heeTi paid. In 
cases when- the passenger hiis bought lik 
camera new' from an agent or dealer, one of 
Lhu most helpful docuiucnts that he can 
C 4 UTy with him is thu receipt giving pattb 
cuhirs of the original purchase. This .should 
show the date of jmrdiast^ and serial number 
of camera and lens, and if the original ha*: 
been mislaid most dealers will supplv w 
duplicate or will write a let lor sotting ouf the 
facts of puieliitiic. 

\Sliere it is hupracLiciiblG to get in 
tCEich with the dealer it is adsisablc to 
communicaTe with the head office of the 
maker's agents in diis country', givjtig full 
piiTticulari of camera and ieus and asking 
w'hether the earnera waj* imported through 
dicir agency and, if so, w [u:ther they wull be 
so kind as to give the Avrirer a letter u^uting 
I dm that duty was paid uli import a firm. 

J'he above £uvm the esse of ecL[nt.T.b:3 
already iTi their owners' jjossessTon. in 
those who eut; con tern pin ting purchasing 
a neiv camera it may be mentioned that 
Messrs. LeitJt, the makers of Leioa camcrus. 
Lsyue a ccrtilicate with every camera they 
soli in this country', stating that duly hiU? 
bt'en paid on it. Tliis certificaie w'iH not 
necessarily be accepted by tho CustoiiLs 
authorities as legal proof of payunenl oi 
duty, but it may be assumed that fui all 
prarlical purposes it will ordin:irily serve to 
free the holder from trouble at the Customs 
bamer, Similarly^ the guarantci! issued on 
request to cu-mnmfrs of Zeiss Ikon, Ltd., will 
be acceptable to the Customs. 

Duty on Second * Hand Cameru. 
Those w'ho have bought cameras of foreign 
manufacture .second - hand from deaEcrs, 
private advertisers und others, are in a 
somcwliat more difficult position. Tiiose who 


valid passport to free pa^aage through the 
t.'ustoms is 31 faikicvn for in law it reiiiainii 
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Imvc Lou^ltL (tutu dcakrii call only rely 
upon the dealer to supply them with evidence 
of die cimioni^gi proviousi liLstury. ^'try much 
the same procedure must be loDowed by 
the photogniplitr who boys Troiii a private 
person. Either he nnust have the duty 
reotipt or a full statement of tlietzircuiEistaiiees 
in which the duty wa$ not paid. I ndeed, in 
the nbsentxi of tlie actual iluty receipl, and 
p.irticukrly when ilie original importer i$ not 
knoMTi, we are r^trongly briined to ad^ase 
him (if he intends to take it abroad) not to 
buy nil, although he may'K if lie likes, 
approach the London agents in order lo 
see whnther tfie enmera Avas originally 
irnjijorted tlirou;^li trade chLinneb. 

One thing is rertain, and that is that 
if he buy;? a camera " blindknonbig 
not fling ni its pir^ions histcpry, and take^ 
il abioud witii liiun he I'uii^ a very j^ave 
riiik of being called npnn to pay the duty 
vii relurii tu ihis counLiy, even itiougli he 
had bought at a duty-paid price. It may be 
bald OIL him In a seiLse ; hut the old Latiri lag, 
r (Let the buyer beware}^ h still 

the laVk' uf tlm land and photographerH wr>ii]!d 

do well to remember it. 

CUSTOMS AND CINE 

CAMERAS AND FILMS 

The foKowiug nofifrj ccTiccrnEnf ihe Cuicoffli 
scions reglfding seb-sundard cinemn- 
tojjraphy apfiar^iEus and films arc compMfrd 
bjf pcirnlMton from ‘The AmiEftiJr Cine- 
inicognpher'i Dijjy ' 

Sub-standard dnem af ograph appara t us 
liikeii out of ibis country by pa.ssengere for 
their owm ii^e .nnd brought back aguiii by 
them is admitted duty free if the othcers of 
fustoTTis and Excise at the port of landing 
are i^tlhiried as tu it in drciim^fnnres. U 
not necessa^' that the evUltin!e pruducerE 
shouhl bci in a particular form, bqi aijy 
evidence that can be furnished, an 
invoice showing when and whore the 
opparatin? sviis purchased would be fully 
considered. En certain ctrcunistiiiiotai a 
declaration as to I be fads may be required 
from the pa^^enger on a foitn wliicJi the 
officer will supply. 

Cifipmatograph blttis, even Lhuugb p^^^ 
viously taken out of this country, are liable 
toduty on importation after exposure abroad, 
but as a conuesaioii sub-standard films are 


admlLled duty free provided that the officer.^ 
are 53ti5ftpcl that the quantity is reasonable 
and Uiai Llie filmE; are being imported hy 
private owTiers for personal use. 

CiiicTnatograph r.tmeras and projectors 
bought abroad and imported into ihis cauntry 
uru liable fn duty at the raie of 40 per cent. 
itd etihritnL 

Cinematograph iilms imported for the 
purpose of the exhibition of pictures or other 
optica I effects by moaiis of a uiTiemdlo- 
grapli or other ^limilar appiiuratus; blank 
film, on which iiu picture lia_s tn'isn im¬ 
pressed, knowm .as raw film or stock, incltid- 
ing pholographie sensiti/ed sheets or strips 
uf culluEoirl or other similar matciial of a 
length of nut less than 12 feet, wdiatever 
Ihe wndtEi, full duty, id. per linear fool of 
f he standard wddih of inches ; prefenetitial 
duty Jfl. f-incmalog.rapb film.s of other lIiuxi 
standard width arc asfie,^d by converting 
their length into terms of linear feet nf the 
:>tandard i.vidth of i'] inches. 

Fositives. j.r, films roniaining a piclure 
for exhibit ion, w^hctlier dcvela|>ed or not, 
ftjll duty, id. j>er foot : preferential, jd. 
(ler foot. 

Negatives, f\e. fa Juts eon lain iug a photo- 
graphsdevelo|jed or not, froni which positi^'es 
caai be printed, jd. fuIL 3|d. preferential. 

Travellers abroad are often Lenipttd by 
Uie lower prices of piioiogmphic goods which 
prevail there and sometimes attempt to 
impnrt them into tliis muntry^ without paying 
Customs Duty thereon, hence it is miidi 
in iK>int to mention that tlic muxiinum 
peouky for smuggling Is ihre^ fim/s ihr 
{Jm&uitf of the July find of the 

offending article, Tlie fnH penalty 1 $ fre¬ 
quently levied. 

Film.s cannot be sent abroad to an English 
address without payment of duty, hut ihey 
can Iw sent for prixcessing and re-export if a 
5 p 0 ctal euneexsion has been gr.anted to the 
film manufacturers hy the Cusloms. A film 
can nut returned to England from :i 
foreign processing station without paymuni 
of duty. In sending nims from one country 
to another it Ls important that parcel post 
be used and that the contents of the package 
be declared. Other form^ of |>Dst (letter po«t, 
bom pie post, etc.) cannot be declared, and 
film sent by these meajis wdJ be liable to 
cunfiscatioti and fines may be levied. 


CUSTOMS AND THE CAMERA 

CUSTOMS REGULATIONS ABROAD 

Concerning the Entry into Certain Coun¬ 
tries of Still and Cine Cameras and Films 


FRANCE 

Exemption from payment of 
duty is accorded to: Two cameras^ 
provided they are of different 
niakes ; twelve plates or two roll- 
films or two film-packs ; one sub- 
standard cine camera ; two rolls 
of film for cine camera. Only 
one camera is permitted duty-free 
import in addition to a cine 
camera. 

GERMANY 

Cameras, cine cameras and 
films are admitted duty-free if 
they are carried by tourists for 
their personal or professional use 
during their journey, or if they 
are sent to them in advance for 
tins purpose or forwarded to them 
subsequently* 

New' articles of this kind are 
admitted free of charge as travel¬ 
ling requisites only if they were 
already in the tourist's possession 
abroad and if it may be supposed, 
judging by the quantity and 
nature of the articles, that they 
are intended for personal use 
during the journey. 

The decision as to what quali¬ 
ties of new articles may be ad¬ 
mitted free of charge is left to the 
Customs officers* 

BELGIUM 

Used photographic apparatus 
carried by tourists is admitted free 
ot duty without Customs formali¬ 
ties* WTien the apparatus is new 
or has the appearance of being new 
a deposit of the duty (15 per cent* 
ad valorem) and the luxury tax 
{g per cent* of the dutv-paid 
value) must be made. This de¬ 
posit would be refunded on re¬ 
export. Photographic plates, 
films (roll-film, pack-film, etc.) 
and sensitized paper imported at 
the same time as the photographic 
apparatus for which they are 
intended are admitted free of duty 
in the following quantities : 
Twenty-four plates 2 four roll- 
fihns or film-packs of six exposures, 
or three roO-iilms or film-packs of 
eight exposures, or tw'o roll-films 
or packs providing hvelve ex¬ 
posures* 

Unexposed films for cinema- 
tograpliic apparatus is liable for 
duty as follows: Positive film 
0.17 franc per metre, negative 
film 0.34 franc per metre, both 
plus a luxury tax of g per cent, of 
the duty-paid value. 

AUSTRIA 

Travellers are allowed to take 
one roll-film and one sub-standard 
cine film. 


SWITZERLAND 

Exemption from payment of 
duty is accorded to : One used 
camera and t^velve plates or two 
roll-films; one used cinecamera and 
one roll of film* Duty is levied on 
new cinematographic apparatus* 
but if a temporary import permit 
ipassauant) is obtained from the 
Customs authorities the amount 
paid is refunded when the appa¬ 
ratus is re-exported. 

SPAIN 

Articles imported by bona-fide 
tourists are admitted into Spain 
on deposit of the duty normally 
payable. This d eposit is returned 
to the tourist provided his stay 
does not exce^ three months. 
It is necessary that the tourist 
on entering Spain should be in a 
position to indicate the Customs 
House through which he proposes 
to leave Spain* 

PORTUGAL 

Cameras, including cine cameras 
carried by passengers, as well as 
films in small quantities, are ex¬ 
empted from payment of import 
duties. 

CZECHOSLOVAKIA 

Used cameras and twelve plates 
or one packet of films are admitted 
duty-free* 

U*S.S*R* 

Tourists are permitted to bring 
cameras with them into the So\net 
Union, but only one of these 
articles for each family. They 
are admitted free of duty, but 
must be entered on the tourist's 
passport by the Customs 
authorities at the frontier, and 
must be taken out by the tourist 
on his departure. They must not 
be given to any other person for 
his use, either on payment or free 
of charge* nor presented as a gift 
unless the Customs duty has pre¬ 
viously been paid. Fflim must 
be processed and submitted to 
censorship before leaving the 
country. The processing plant 
handles only negative film. 

HOLLAND 

Cameras impoj-ted by foreign 
tourists for their personal use and 
taken out of the country on their 
return are generally admitted 
without a demand for security 
for Customs duty being made. 
If, however, the Customs autho¬ 
rities have doubt as to whether 
the articles are for the persona! 
use of the importer, or as to 


whether the goods will be re¬ 
exported and the person concerned 
objects to paying import duty for 
the goods in question, a transit 
passport for a maximum period of 
six montlis may be issued against 
deposit of the duty. After the 
Customs authorities have received 
proof of re-export the deposit is 
returnable. 

SWEDEN 

Cameras, including cine cameras 
of the Cine-Kodak ti^pe, carried 
by tourists are admitted free of 
duty, ^vithout being subject to 
deposit of duty or guarantee. 

There are no regulations w'ith 
regard to the number of camera 
films Tvhich may be admitted free 
of duty. This would be at the 
discretion of the Customs officer 
in accordance with what he con¬ 
sidered a reasonable supply for 
the personal use of the owner. 

NORWAY 

It is understood that cameras, 
including cine cameras of the 
Cine-Kodak type, and films there¬ 
for, are permitted to enter Norway 
duty-free when they are brought 
in hy travelling foreigners* In 
general, a declaration is required 
from the person in question to 
the effect that the ardcJes are 
only intended for his personal use 
during a short stay, and will again 
be taken out of the country, 

LATVIA 

Used cameras and sub-standard 
cine cameras and the respective 
films, are admitted free of duty. 

ITALY 

Cameras, including cine cameras 
of the Cine-Kodak type, intro¬ 
duced into Italy by tourists arc 
admitted duty-free on condition 
that such articles have tieen used. 
One spool or pack is aliow'ed to 
be imported free in the apparatus, 
but additional films for cameras or 
cine cameras are liable to duty. 
Standard film (35 mm.) must be 
processed before leaving Italy, 

GREECE 

Small cameras can be imported 
by tourists firee. There are no 
provisions regarding the amount 
of films which may be admitted* 

POLAND 

Visitors must deposit the duty 
for their cameras on crossing the 
frontier. This will be refunded 
on the return journey. 
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CUT-^DAGUERREOirPE 


CUT+ The basic form of traiisiiiun from 
shot to shoi: in rinefnatography. the 

director orders Llio eujTicraTnan to cut/' 
he Tnerely telling him to stop filmini?. In 
cditm^, to cuL from one shot to the next is, 
^iradoxically . to join them, ITie loinmft of the 
film slrij-js together is termed ^plining 

The essence of cinema Is the selection of 
skilient scenes and actions which severally 
may be spatially and temporarily disslmilku- 
Lind the lutsembling of them so That the 
mind accepts wlthtmt tjncstlon any gups in 
the action, and the imagination supplies and 
fills ill ihc detail Tin; shots^ however, must 
hp. 50 presented that, although action is 
greatly curtailed, il is yet smEK}th-ninning. 

A close shot can follow' a distant view' of 
u sEzene and the audience will accept the 
ju^tapcsitJon of the shots as quite natural. 
Aimihirly. a gtKHl deal of an acMon can l:>e 
omitted pro^ ided the an^le is changed from 
shot to shot. The audience will, how'ever, be 
conscious oi this HaunLlng of the luws of 
time and space if the ctit is too abnipi;. It 
should be a smooth trunsitioii—a link—and 
nnt regarded merely as a convenient means 
of getting from shot t« shoT. 

As Lui example, take the following scene: 

1 %vo people, some distance apart, uie hJmed 
Li hjng ^lot Aval king towards one another. 

If the Camera con Untied turning until they 
met, rhe effect w'mild he boring and mticii 
(Ilm would be used unrieceji.saji1y- Cnt, 
therefore, from the long shot lo a niedJujii 
sliot^ from li different angle, on a point mid¬ 
way heiween the w^alkers, showing the scene 
empty fesr u second or sn. Thf^n they come 
into the picture and meet. Hud they been 
shown already in the mKlitim shot directly 
after Lhc cut from the long slioL, the jump 
Avould have b«n too marked. As it is, 
uJthough tliui second nr sir in which the scene 
was empty could not possibly haw been 
siifftcient tn have nllawet] them to approach 
so iiLur. Lhc audience accepts the impossible 
without <pie5Tion. 

Alternatively, the cameraman could cut 
from the luug shot Lo a medium shot of one 
of the men approaching the camera^ which 
lias temporarily taken die otlier's place. The 
latter would then come into the picturK, his 
back to ihe audience. The effect of this 
complete change of angle is Lo cstubli>^h the 
reactions of one of the men on meeting. 

^6^ 


Cutting on Action. Akiiough in film- 
making timt; and space :ire condensed into 
filmir time and space, there are occasions 
wliciL it LH necessary to suggesi continuous 
action, A niaii approaches a door, D[wns 
it and walks into another room. If in tlic 
first shot he is seen beginning lo open the 
diKir, in the second (taken from the rcxim 
into whieli he wjilksJ be must eitlier be i^liowii 
coming through llie disir or the door mu5t Ihr 
swinging to liehind him as he walks inlu ihe 
i^rene. He must not be shoivn already in the 
ii.KJin with the door shut ur the uudiemee will 
he conscious of the sudden jump fonvard in 
Lime and Space. We iherefore cut ms the 
action W'hidi even so is telescoped, tlin change 
of angle drawing uttnution avi'uy from the 
omission of some of that inovemenl. Some 
of the aciioij must he showm in both ilioLs ; 
not aefiou in the first and none tn the next. 

Cutting Cine Film. Hditirtg a moLiun 
picLuie film involves cutting the various 
Kccnes or " shot.s " into separate strLpSp 
arranging the latter so that they may be 
readily ide^Lifif^d and collaLed, and, hnally-p 
joining them together to form a contiimous 
reel in wbirh ihe various shots are of th^' 
required length and arc placed in thn order 
decided upon by the him editor Cut). 
Appliantus and methods kyr Tnerhantcil 
cutting arc under the heading Splidug Cine 
Klim. 

DAGUERBiOTYPEt 

FRENCH PIONEER PROCESS 

N^ametl iftir Iti 1 ni'ifcm.cir. the 

PaguErneatype is fatnous ^ ane of tlifl earlles c 
pfKi»£nphk proce^^e^. Mr. W. L F. 
Wasitll, Han. F.a.P,5., htra dexcrlLi^ tLiis 
pioneier m^^hod of making pholographs, and 
lives advke on how r«£rare them 
See oiio Hktaty of Phoiof/jpih^ 

Tlie month of Janiuiry, 1839, is one of the 
mofiX imporlaiit dates in the history of 
phcLography, os Ll saw the publicatiuEi of 
accounts of two dtlfercnt processes—^that ol 
Daguerre in Fraricc, and thal of Fox Talbot 
iu England. .Although Daguerre's prcx:ess 
was original and ingenious^ it was from 
the iiiethocfe suggcsLctl by Fox Talbot that 
modem phott>graphy has evolved. 

Briefly, Daguerre'.H process was as foUow?!: 
A Copjier plate silvered on one side, 
either by rolling a thin silver plate mtn 


DAGUERREOTYPE— DALLHErER LENSES AND CAHERAS 



roinatt (iis in SliulTickl or by gal¬ 

vanic " platini? {electro-pi ate). The ajEver 
iurface wasTTiehrnloiisly cleaned and polished 
exposed in a spedal box ta the fumes oi 
iodine, the correct stage of senshizing being 
judged by oh!^re.Ti:bn through a sheet of 
yellow gJass. The plate was then nxpnspd. 

There was no srbible imago on the exposed 
pJute; or if there was it ijidlcatcd uver- 
expofiure and the plate had to be cleaned and 
rppoHshed, for a further attempt. The 
image was developod by exposing the plate, 
in a do.s&d box, to the fumes from a bow] 
of mercury heated by a spirit lamp l>eneath, 
with .1 thermometer to indteale the correct 
temperature. Merniry^ was deposited in 
proportion to light-action on the iodide of 
silver, an that the highest lights were whitest, 
L naftered icnlide was rerunveri with hc-^Ki, 
and the plate washed and then diled by heal. 

Wide tise lights of the subject are repre¬ 
sented by varying de|x»sits of mercury, the 
shadows arc more or less clear polished 
silver, ¥xy rhat the picture is best seen 
when turned towarils i^mcthing dark. It is 
obvinns ibat the subject must be reversed 
latei'idly—a .serious defect at times, especially 
m the case of siLletii in uiiiform. A usual 
sizu for portraits was 4 in. : 3 in., and the 
price fur each one was about two guineas. 

AlUiniigh the image of a Daguerrentype is 
extremely susceptible to nicclianictJ damage, 
there are stiff mariy examples of the process 
in existence, sometimes in perfect condition. 
The plate was always bound up under glass, 
and often put into a light-tight case. 


But though the image 
lasts weh if not unduly 
exposed to .strong hght, 
the silver surface ox¬ 
idizes, and the image is 
more ur Icjis obscured 
by a blue or brown 
clepo^iit. ^\■ith care this 
can be reixioved. The 
plate is first tittboimd 
{on no account must 
the surface be touched), 
and then placed face 
upwards hi di»titletl 
water in a dean porce- 
kin or glass dish, and 
wcH rinsed by euiistaiu 
Torkiug. 

The water is then poured off^ and a solution 
of potassium cyanide applied 10 grs. to 
cadi ounce of distilled w.iter. This solution 
should be applied m small quantities and 
frecpiently ren<m*c<i. When the image is 
dear the plate Ls riiLsed in several changes of 
di-stilled water, held by a bottexti eutner 
with pliers, and quickly dried from the top 
downwards by hukling it almnst verticaMy 
(back downvvords) above a sjjiiit flame or 
iSunsen biimer. It is then rebound. 

To copy a Daguerreotype is a ssimewhat 
Hifhcult task* owing to the reflecting surface 
uf the silver plate already mentioned. Oo* 
method is to make a box^ bkcktincd inside, 
with the plate supported at one end. and the 
lens iiiserted Lfirough a hole at the other. 
Light b admitted to the pbiie thrnugli 
sipcnings in the side of the box, close to 
the plate. 

Another plan is to set up the plate foc- 
big a dead black scnecin with on opening 
to admit the lens. In eititer case the aim 
is to have nothing but dark surfaces 10 be 
reflected bv the pkte. 

DALLMEYER, LENSES & CAMERAS, 
For o%*er three-quarters of a century the 
house of Dallmeyer has hc#n famous for 
its pliotugruphie Lcn:^ and apparatus. 
Iwom the incroduction of the DaJJmOyer 
Rapid Reciilinear lens over fifty' years ago 
up to the latest /i ,5 “ Speed " anuatiginat, 
this rtrm have maintained an enviable 
repiiLatiun. 

Among the various lenses marketed by 
Dallmeyers, the Ad cm is a partictdaxly well- 
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DALLMEYER 


known adjustable multiple-focus telephoto 
lens, which can be used on all sizes of cameras 
employing a focussing screen, the covering 
power being limited only by the extension 
available. 

At the same extension as the ordinary lens, 
the Adon gives three linear magnifications— 



DALLMEYER ADON LENS. A viriable-rocus. celephoco 
lem designed for use wiih all cypes of cameras emplDym^; a 
focu&sms the photograph Inf of distant Dbjficts, 

iz can be used for fandmpes, and such subjects as archkecture 

i.e, an increase in area of nine times. By 
reason of its simplicity in construction, 
internal reflecting surfaces are eliminated and 
brilliant pictures obtained. The New Large 
Adon is a flxed-separation telephoto lens of 
large aperture, designed to meet the require* 
ments of photographers who wish for a lens 
of long focus and large aperture, but have 
not sufficient camera extension to allow of 
the use of an ordinary long-focus lens. 

The magnification is approximately 2 
linear—that is, 4 times increase in area, 

A recent addition to the range of 
Dallmeyer lenses is the Super-Six 
anastigmat, with an extreme aperture 
of /1.9 and an angle of critical de¬ 
finition of over 50 deg. These lenses are 
manufactured for both photographic 
and cinematographic purposes, the 
latter type vrith six focal lengths, 
from to 3 inches. 

Dallmeyer wide-angle anastigmats 
can be focussed at an aperture of 
/6.5, so that even in dull interiors local 
artificial light is hardly ever needed for 
focussing purposes. Used at the maximum 
working aperture of /ii, these lenses 
embrace a particularly wide-angU feld. 

The Dallmeyer " Stigmaticlens is a 
universal lens with a very wide scope. 


Combining four lenses in one, it has possi¬ 
bilities far beyond those of most anastigmat 
lenses. The Stigmatic ” lens is constructed 
of two corrected components. The front 
consisting of three lenses, when used alone 
in its original position—the front of the 
mount—will give approximately twice the 
focal length of the complete lens. 

1 he back combination, consisting of a 
cemented doublet, used alone in its normal 
position, will give an increase in focal 
length approximately equal to half the normal 
focal length of the complete lens. WTien 
using the single components, the lens shoidd 
be stopped down to about /16. 

Lenses for Enlargers. Dallmeyer enlarg¬ 
ing anastigmat lenses are specially designed 
for use with horizontal and vertical enlargers, 
emj^loying half-watt or mercury vapour lighting. 

They are manufactured for stock in nine 
different focal lengths. Greater focal lengths 
can be manufactured to special order. 

Many lenses for sub-standard cine cameras 
have been designed by Dallmeyers, the ac¬ 
cepted standard for normal work being the 
i-inch /2.9 Triple Anastigmat. For dull 
lighting conditions there is an/1.5 " Speed ” 
anastigmat, and for obtaining large-scale 
images of distant objects there are cine- 
telephoto lenses in focal lengths from il to 
12 inches, the 12-inch lens giving a magnifi¬ 
cation of 144 times linear, an increase of 
21,836 times in area. 

In addition to computing and manufac¬ 
turing lenses for all types of cameras, the 
house of Dallmeyer itself markets a very wide 



Atiove the Jens Js i direti^vision monocLufar view-fin4er 

range of cameras, tenses and accessoriei 
The Dallmeyer Speed camera was one c 
the first ultra-speed pocket cameras on th 
market, and is still in great demand toda} 
Its lens is a Pentac /a.g and the focal plan 
self-capping shutter works at speeds fror 
1,8 to 1,1000 sec. as weU as Time and Bull 
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DALLMEYER DANCE PHOTOGRAPHY 


This camera has a rising front and is fitted 
%nth a double-frame finder. 

The Pentac roll-film camera takes 3 J x 2 J in. 
roll-filmp and is fitted with an /a.g Pentac 
anastigmat of 4|-inch 
focal length. The Compur 
Ij I shutter gives a range of 

^ I automatic speeds from 

I sec, to 1/200 sec., and 
the camera is provided 
with rising and cross 
front movements. 

For naturalists and 
zoologists there is prob¬ 
ably no better camera 
than the D a 11 m e y e r 
'' Naturalist*s Reflex.” It 
is a quarter-plate reflex 
(though other sizes can 
be obtained to order) 
fitted with a Grandac rapid telephoto lens. 

The telephotographic lens gives an equiva¬ 
lent focal length of 25 inches (635 mm.) with 
the camera closed^ — t.e. a minimum extension 
of 6 inches (X52 mm.), the aperture being /lo. 
The camera has an extra extension of 4I inches 
(114 mm.), thus at its maximum extension 
of loi inches (266 mm.) an equivalent focal 
length of 36 inches (912 mm.) can be obtained 
with an aperture of /r4. The naturalist's 
camera is supplied complete with an e.xtra 
front, allowing the use of short-foe us large- 
aperture lenses. A focal plane shutter gives 



Datlmejrfir * Snapsfioc * 


speeds from 1/16 to i/Soo sec, as well as 
Time and Bulb. 

For those who require a camera possessing 
the good qualities of a professional instru¬ 
ment, yet so simple to operate that a 
novice can use it successfully, the Dallmeyer 
Snapshot Camera can be recommended. 

Unlike the usual form of camera, the lens 
mount of the Dallmeyer ” Snapshot ” bears 
no stop numbers, nor are any actual exposure 
times marked. The diaphragm mechanism is 
simply marked ” Bright ” and " DuO,” the 
former position giving a lens aperture of 
/ii and the latter a full aperture of /6, 

The shutter is marked " Time,” Slow ” 
and " Fast,” the first being used for long 
exposures (interior scenes, for instance), the 
second for portraiture and general views, 
and the third for moving objects. Focuss¬ 
ing is carried out by simply rotating the 
lens until a mark comes opposite the 
indications “Near,"' '‘.Medium" or 
” Distant.” 

Tile Dallmeyer /6 anastigmat, a four-glass 
lens of short focus, gives excellent definition 
and is fully corrected, and this excellent 
optical equipment, coupled wdth extreme 
simplicity of operation, ensures excellent 
pictures of practically all subjects. 

In addition to many other cameras, the 
firm of Dalimeyer is also the British dis¬ 
tributor of the Victor range of cine cameras 
and projectors {see Victor). 


DANCE AND BALLET PHOTOGRAPHY 

Peggy Delius, 

After a short historical introduction, this article deals instoictivelj^ and interestingly 
with photographing the quickly-moving dancer in the open-air, in the studio and on 
the stage, with discussion of the problems of lighting, background and focussing 
See of so Action Subjects : Stoge Phoiogrophy 


T he photography of the dance has only a 
very short histor5^ A branch of 
action photography, it has depended 
almost entirely on the more recent technical 
achievements in photography. 

About twenty years ago Hugo Erfurth, ot 
Dresden, was the first to attempt dance 
pictures with the camera. He confined the 
dancer to the repetitions of the same move¬ 
ment wuthin a given and very limited space 
until he had obtained the desired result. 

It was, however, Charlotte Rudolph, of 
Dresden, who became the pioneer of actual 


dance photography. She %vas the first 
photographer to attempt the portrayal of 
dance in full and unrestricted movement. In 
comparison with the photographer of today 
she had many more technical obstacles to 
overcome. Her work, begun in 1926, will 
remain outstanding for technical achieve¬ 
ment and, above all, for her sensitive and 
recreative insight into the dance. 

The last years have brought rapid technical 
development of the photographic processes 
on which action photography depends, and 
with it the opportunity to those many 
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dance photography 


in 5ubj€f:L% diitrac' 

teristically taken in nctipii. 

Thr compJete Lindtzr5t,incl- 
iitj^ uf fhe photqgjTiipliir 

object Ili most i!ertaiiily 
I he ba$b of 3 ?uccesHh il 
dajice phnro^iphy, li 
may seem uniiece^nry lo 
those who .ire striingers 

to acUon phorngraphy to 

jjjive rt dermiLioii ut thf 
aimsf of this work. 

Action phultjgniphy $5 
Loncernrd wit It obtaining 
rteturna nf typiciil 
njoTnenE$, chHmrl-cnijtic 
buili for rhythm and func¬ 
tion. Ajiyone who has 
iiL tempted to phuttj^ph 
dance will ha\t? obst:j'\-eii 
t n m p a r ii t ] V e 1 y still 
nioriienta which are rinf 
rtction, Tq capture the 
L-saen-cf* of Lite subject jn 
mo^einEnt is the aim of 
ihp action photographer. 

A gtiod pictuic may be 
[obtained under conditions 
similar to those obtaining 
fnr a srill or held 
niumcnt. but it will not 
he an action photograph. 

Fu give an example. The writer remembers 
photograph uf a leap *' showTH at act 
exhibition in ig2b. It w^a.s proenred in 
the foUowiog way : 'Ilie dancci lay down 
a dark background material spread on 
the door of the studio and assumed as nearly 
as iHissible u " leap jiosition.” A picture 
Was obtained from tlic top of n ladder, giving 
the illustoit of a figure moving in space. Tf 
is always very diffinilt to assiune" the 
of ecjrrect mnscnlar tension, and there¬ 
fore thk pameular picture was not a con- 
'^incing illusion. TIiLs example goes w'ell to 
prove in the writer's opinion how’ essentia]|y 
dance phorogntpby is identical w1ili action 
photography. Ttie peak of a dancer's leap 
is one of Uie few exceptions where appa- 
itmtly still momotit and characteristic niove- 
siient coiiicide. lim it does not therefore 
Ini low that slow movements are always 
^hiiractcrwtfc. To apply indiscnminaiely 




PHTLUl BOUTtlL. In tli»l Hfi«n pitiLura, ciki^A qiKdOArt, (ii« Khr^lini «nd At'ICc «l 
pttk tdmirmhly In An ypvnllr S! 

tliil kind *nriA1rj byfe ■ pUfri birkirfleufld woulfl Lhm u»}i4f|c ^ 

Pf^. Pifft' Wrjil. AJLFS, t IVflWW^ r*nl, flj. iupei X he. 

the experience obtained in photographing a 
single leap to photographing, for inslaitCi;, 
dancers in stage productions may lead to 
dijeip[)oiritiilg re&nlts. Action photography 
bftii pictures of poied movement, and 
demands uf tiu- jilintographer a keen eye, 
quick deciston and a steady hand. But 
tliesc qualities mu^^t be supplemented by 
the very^ essential knowledge of Subject. 

Problems and Sqlucions, ITie prohlems 
are manifold as will he qnickjy realized once 
tlia ^eat vanety of the subject is iafcen into 
consideration. Dance photogiaplis can l>e 
RRCTired ix) in the o^icn-air : (a) in the studio 
{or uny other suitable curifincd space}: and 
d) the stage. These possibilities will all 
bti governed by twsj primary' factors: tho 
spe^ of mfivement and tlic aniount nf 
ilhiminatLoji. 

In die open-air the lighting wiU, as a rule 
given a letts of reasonable aperture and 
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Jiioderate “rteathpr conditions, not be an 
nbstade to working at a suHiciently fast 
shutter speed to gel an unblurrcd and rleariy 
dejnied image. It will be necesiwiry lo 
'^atch ihe position of the aim for fighTidg 
effects fand aJao of the shadows) and the 
relation of the figure To the backgroiuid- 
Mnny factors of aesthetic value can oniy be 
dealt with by avoidance. For instance: 
^ skyline broken up by shrubs, trees, liouses, 
wiP he detractive to the inovcmeiit of a 
leap, giving the impredion of less height, 
'tnd ilip aesthetic effect inny be so unsati.=- 
nictory aj? to spoil any enmposilion. 

Once pJiutographic'iteliviiica are mking 
pince xvithin a huildfng, however laigi; or 
^lall jJie space mav bc^ the problem ol light¬ 
ing aaaiinncs a |x>sitio!i of major impfntanre. 

In the Scudio. If is here jno«i|blo tu 
cnocentrail: light siiffidcnlly powerful to 
|iluniinaie a given Kpace up to the limit of 
^rif conlroning' the supply, 

e aitiount uf light needed vdi! be dc|KindenT 
the Speed of nmvonent, the Colour and 
TvHecMug power of the background and ihe 


s™ of the space needed by the dancer, I he 
smaller the actual space used the eask-r for 
the photographer, Bui with decreasing 
-space the Limoutit of action ^vil] be strictly 
limUcd and dance photograplu will evpntJ- 
ally become imposfiiblp. 

TTtis g:iin of eOiUiullecl lighting and con¬ 
trolled space i.s offset by difTicultiesof accurate 
focussing working speed over com¬ 

pare Lively Abort distances. In practkc 
lenses of higii a[jertijre are used for this type 
uf wtjrk. The depth uf Jocu-s decreases as tlie 
aperture widens on any type of lons^. tr 
follows ihai rhe smaller the phniographer's 
distance will be from the dancer llie more he 
will have To contend with the problem uf 
quick knd accurate focussing. 

On the Stage. Here the question of 
tpiiok focussing is iiu lunger a problem of 
real dlBlculiy, 1 1 repliiced by a nuieh bigger 
ub.Htacle: the adequacy of lighting fur 
photographic purposes. The distance of 
the photographer from the dancer uti the 
stage will iLsimUy be well within the depLii 
of focus capiiirify of the modem high- 
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}H>wered lenses. In many cases the photc^ 
^^pher can deiennine liis position tO his 
own best advantage. Hie governing factor 
in the case nt stage phatography of the dance 
will be the quantity of lighi thrown nn tlic 
rigure or figures to be photugraphed. and 
the disLuice of the light source fmm the 
illuminated ohieej, iti, the dancer mid also 
the tlLsiancc of the photographer from the 

lit dancer 

Lighting and Shutter Speeds, It 
roust alwa 3 ^ he borne in mind how Eiiiich 
!ight LK absc^rbed by a dark auditorium before 
it roaches the cartiem. On the demuty of 
the photo^rapint: image will, otter all, 
depend ^vhetber a rechnically satisfactory 
result can be obtained. 

Another consideration that is interwoven 
with the problem of lighting is the problem 
of shuLter speed. As in the case of a dance 
picture in the studio the speed and type of 
movemeut will determine for the photo¬ 
grapher the setting of llic sliuttcr. The 
lighting may be so powerful as to enable 
sufficiently f^Lst shutter speeils for v^ry 
rapid inovernent. ITmt would, of course, 
be the ideal conrlitinn ftir I he photographer. 


But wiicii the control of lighting is not 
possible the choice of securing piciuius of 
fust'znoviiig action wilb very little backdoth 
and le$s important groups of dancers show'ing, 
or a npgati\'e of slower move¬ 

ment and complete shadow detail, vAM bo 
impowd on the photographer. Tlin out' 
standing importance of one probkin may 
determine the abandonment of solving 
another. In very fast-moving dal ices ihcre 
at times, be no other possibility ol 
obtaining a usable photograph. The shorter 
exposure given at a requisite fast shutTer 
a|}t!ed will give tess shadow detail but will 
retain essential and charactetistic fai^t move¬ 
ment in the photo^u-aphic result 

Different foniis of dance in thcinifilves 
must vtry largely influence both ae^Jthetic 
and tcdmical problems. R,^!lRt^ anti whai 
w^e call Central Europcau for lack of an 
adequate name for a more recent and 
very dynamic mauifestation of Terp&ichore. 
OrientaJ dance in many forms, and not to 
forget revuCp iiiuaic-haJI and acrobatics- all 
theae van" greatly in aim and representation. 
Careful ob^rvatinn and study alnnc will 
lead to successful work. 



A CO VENT CAADfiN SHOT. bjf jilJIfuli uim ^ Elifl tajiifr* W# hwH vbvimBCfi b ji: 11444a hi* to oAlO^n * 
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ITic main problems of speed anri illuTnina* 
lion deteiriune the tools and Lhc ttx^hnkal 
process to be adopted. A rapid Ions ivith 
adeqtiait depth of focus iiioiuitocl nn a 
camera equippHi^ with easily ramble shutter 
speeds and a coupled focussing device are 
absolutely essential. 

In LhE writer's c.'ipcrience the miniature 
camera lias cJearly established supnrioiity 
ovei: every oLher camera type used for 
dance photography, A high aperture leti^ 
on a large caninra will rarely give a depth of 
incus VHi'orth considering for such purposes. 
No other camera type is equipped with a 
precision range-finding devrice coupled to the 
lens mount and, therefore, enabling fiigh 
■speed work luider every condition. 

Processing. Keccutly several new fine- 
grain devcJopei^ have been put on the 
market and a number of formulae have been 
published which have considerably intluenced 


and improved the lechnical quality of action 
photographs. The fast panchroniaiic emul¬ 
sions required for this type of work still haw 
a tendency to gmininess. Some hue-gr^in 
developers demaiid so little or no increase 
of exposure to make it well worth while 
employing them oven in case? of " borderline 
exposures." A slightly prolonged devdop- 
mont time iiiay adjust my lack of shadow 
detail and give m lechmcally much more 
pleasing rcanll- Developing : {7) Mimature 
Films, aM Developing: (SJ iHjie Grain fnr 
Miikiuture Films), 

For a long time dance photography h.-\s 
ill practice, with few^- exceptions, been noilujsg 
more than a serfes of successful cxperimenEs, 
Growing oxpericuee and improvements of 
technical aids have combined to make it a 
most saiisfactoiy branch of photography 
and a field of adventure and discoveiy^ for the 
action photographer 
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D. & P. WORK: (1) BEST GENERAL METHODS 

Hh. Norinan B/fnkhorn, AR.P.S* 

Presfrfe/it, Professional Photographers* Association 

The industry of developing and printing amateur films, known to the trade as D.&P. Work, 
occupies many people during the holiday season. An understanding of the processes^ as 
described in this artide, will enable anyone desiring to undertake it as a smaM business 
to make a start, and will also teach the amateur what to expect from his exposed films 


" LEASE develop and print one of each \ ” 
These words are repeated many 

* thousands of times throughout what is 
termed the D* & P. season, or, in other words, 
that part of the English summer when myriads 
of cameras come out like the midges. There 
are many customers who have not the 
remotest idea what happens to their films 
from the time they leave their hands until 
they call for their completed order. On the 
other hand, there are today numbers of 
enthusiastic amateur photographers who can 
not only discriminate between good and bad 
work, but who can give a very good idea of 
the cause of the bad work. 

That there is a good deal ol poor quality 
developing and printing done even today 
IS certain, and yet there is no excuse 
tor poor quality 
D, & P. Quality 
need not be sacrificed 
to speed. We live 
in a machine age, and 
there exist in this 
country today many 
firms doing D, & P. 
who are fnlly alive 
to this. Their works 
are equipped with 
apparatus capable of 
handling with every 
care and attention 
thousands of spools 
per hour. 

Class ifi cation. 

Generally speaking. 

D, & P, work can be 
divided into three 
classes, viz. 

(x) Large trade 
workers with tally* 
equipped premises 
to handle vast quan^ 
tides of work sent 
daily from dealers. 


(2) Dealers vrith their own D. & P, de¬ 
partment weh equipped and staffed and 
capable of handling a reasonable amount of 
work received over their own counter, and, 
what is more important, these dealers often 
give a lot of this work personal supervision, 
(3/ Lastly, there are those who undertake 
D. & P, work purely as a seasonal side-line, 
use improvised tanks and home-made print¬ 
ing machines and enlargers, buy inferior 
chemicaLs and paper, and get the errand boy 
to do the work 1 The least said about the 
last class the better, but possibly even if 
they examined the profits made from this 
class of work they would dnd it would pay 
them far better to send their orders to some 
reputable firm. They would certainly do 
less harm to amateur photography. 

Procedure. Let 
us go behind the 
scenes of any typical 
developing and print¬ 
ing works and see 
what happens. 
Firstly, when the 
spools come in they 
are carefuUy checked 
and sorted into (i) 
sizes, (2) those le- 
quiring special treat¬ 
ment such as pan- 
chromatic and 
miniature hlms. 
This operation is 
done in a lighted 
room and every 
modern method 
employed to ensure 
perfect clerical con¬ 
trol. The spoo4 
pass to the uns pooling 
room, which is, of 
course, in a photo* 
graphic sense, a 
dark-room. 



RECEPTION. fleccivine dapartment as a Landon 
D, & P, v^orkL At peak periods up to J 1,000 rolls are dealt 
wi th per day^ 

Photo. The ftoft Ftim Co*, Ltd- 
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fIRST OPERATION. Spools prepared for the dark* 
used and the order form is attached, k remaini with the film 

is in the works 

Photc, iondon Pharmoc/its' £>. £ P. Servke, 

These rooms are by no means as dim and 
dismal as used to be the case years ago. 
Modem methods of dark-room illumination 
ensure both speed and safety in handling. 
Although some fimis use special unspooling 
devices, this is one 
of the processes 
that can be done 
as speeddy by 
hand. Gloves are 
provided and every 
care is taken to 
eliminate abrasion. 

Panchromatic 
material is becom¬ 
ing so widely used 
that many works 
are now equipped 
w^ith special rooms 
for handling this. 

On the other hand, 
efficient dual light- 
hig is installed in 
smaller works and 
panchromatic 
material is handled 
at special times. 

System, To the 
uninitiated it 
shouldbe explained 
at the outset that 
the film has the 


working instructions with 
it, generally throughout 
the whole of its treatment, 
and it is seldom that films 
go astray. Many works 
use what is knowm as 
'"The Double Clip System ” 
to ensure this. This means 
that the top clip that the 
film is placed in for de¬ 
velopment bears another 
clip to carry the instruc¬ 
tions, or order slip, w^tuch 
is held above the solution 
during all processes. 

In the case of duplicate 
spools of the same order a 
special '' Link System is 
used. This consists of a 
number of small numbered 
and coloured celluloid 
tabs to correspond with 
the tab in the original clip bearing the 
order sheet. The colours of these tabs are 
ingeniously chosen so that in the red illu¬ 
mination of the dark-room they aU look 
distinctly different. 


^roofti. Double dips are 
duHir; the whole timfl k 

Lfd. 


rcAM i, i r^e tiimi are irranged on rods [n the dark-room and then loQced on 
moving endless chdns whfdi convey Ehem through the vinous sofutioRS coRUinod in tanks 
Pjbpto, Umdon Pharmacists* O. & P. Service, tid. 
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Ot)ii:r methods of 
imiTibering are em¬ 
ployed, such punch 
Ui^ the niimbera un to 
the end uf the hfm or 
printing IT hy a 
machine^ buU 
course , t hi^ me thud 
nece^fataLusi the filttl 
being sorted hack to 

nrig:inal older before 
printing- 

Devclopment, 

When the strips ol 
hi III ure oil nnspooled 
and clip? attached, 
they iiie ready fnr 
development or 

tanking." and. as in 
the largtrr works, the 
^puuLiiig done in a 
separate rnom. this 
riHun is linked by a 
light trap tliruugh 
which die clipped 
tilms are passed uii 
rtxls lo the devdoping- 
rooin, which is also h 
dark-room in the 
' photographic sense. 

Developing praccdure viuries somewhat 
with the aiic of the works. A number of 
huge establishments have completely auto- 
niatic madiiiiery. V\'hiist somewhat rostly 
to install, the eflir.iejitry of these ingenious 
e lectrically cun trolled tank^ is undisputed 
»u far as speed and clean liuiidliiig are coil' 
cemed To describe one of these ^sterns in 
detail is beyond the Sf.ope of this article, but 
it sulficas to say that after tlie films are 
attached to the to6^ feeding the tanksi they 
are automatically lowered into the developing 
lojik. the temiwmturfi of w^hidi is elcctricEtlly 
controtled. as Is the time during which the 
lilnis remain immersetL this lime is 

up a motor is scl in lucpitou which raises the 
films OUL o| the deveJoper^ conveys the in to h 
rinsing tank, uftei wlpch they pass lo the 
first fixing tank. Irom that to a second 
fixing rank, and from this they emerge 
through a light ttap|K*d tunnel into the rfiom 
rontaining tlic w'oshing tonks^ In the more 
elaborate works the mechanical pmcess still 
continues, as uftei washinpf tjjc lilrns 


MAS$ OEVELOPHPHT. a ¥14* ot i. rvfpUJ^l ^llTllDpLnf iiMclilnH Uui Is 
hlrtdU rtlli of nlm IliiKi*', Nof* th4 Ovt^Jvwd cnrwlili whkh thm hi mi la-Hru^ InW 
44^4 riHftHl f-ng^m tStUnhi. Llshblni li b/ pjjuhni mtjLE limcn 

Phfl?#. flfm U 4 . 

travel on the some conveyers into a dry 
ing tunnel, from tfie end of wlddi they 
arrive pcrfcctiv dried and set hy hoi air 
quite \Tf^ Irom dust. Tin: risk of any ditmage 
to iJie Uliiis Is very rimnll in these automatic 
tanks, provided, of cuunrtc, nu mechanical 
breakdown occurs. This very seldom hap¬ 
pens. but it is a good plan to have some 
standby liand-nperated plant available 
Tanks. Many targe w^orks and most ot 
the smaller vi'orks use relays of tfit: recog¬ 
nised vertical tanks, and provide*^ due thought 
IS given to the layout of these, large quantitJC^ 
of work can be handled almost a.s spi^'dily, 
and quite as safely, as by the foregoing 
automatic method. Vertical glared earthen- 
w"aii! tanks are used bolding up to 4& galluns 
of solution, llic larger capacity tanks are 
much more economical both from a time 
and ftoin a material liasrs, and in uveiy 
di partTuent of a U. iV R w orks time is the 
cssciiLtal factor. 

The most suitable arrangement fur tht 
tanking roums when this type of tank is 


^ao 








D. & P. WORK : (I) GENERAL 


used is for the floor to be of concrete TiVith 3 
tine finishK which =ihou]d .slope yJightly toward-^ 
ii trough ubout 5 inches deep and of sufhcient 
length and width to hofd the nuniber of tanlw 
recjuircd. Tlie iajika themselves are raised 
on blocks of wood to keep them clear of the 
bottom of the trough, and numin^ the 

entire sides of the tanks is a platform about 
iS inches high to fkeiJitEte tlie easy w'itb- 
dra^val of the hlnis from one tank to another. 

The tanks are usually arnuiged in aua 
lung Hue in the foUuwing order . Developer, 
RiiLse, ist Fixings 2nd Fbdng, 1st Wasliijig^ 
J''inal WashLriig, These tanks should be so 
arranged that space in left ah round for 
easy cleaning both Lnside and ont- 

As tomperattire plays a mt>st important 
part in the devolEipiiiout of tliiits, the tanks 
used for this purpose are peimanenHy fitted 
with electric immersion heaters cihciently 
earthed. Of cutuse, all him development is 
done by the " Time and TomjKniture "" 
method, and in aU busy works an alarm is 
■iet to give warning when the batch of films 
has been long enough in the duvelophig tank. 
As peak penods In many works occur during 
ki sjKil! of hot weather, much attention h 
now Lxiing given to mclhods of 
maintaining even tempera rure.f 
thruughaut. and though somewhat 
eosUy, air-cuiiditiuiung plants are 
being installed to ensure this as 
over heated sulution.^ are often 
the cause of serious trouble. 

Film Drying. Correct film dry¬ 
ing is most important, and there 
is E plentiful supply of snitidjle 
apparatiK avahablo for tJiis, though 
many works prefer to construct 
their own drying tunnels through 
^\hich the fUms travel slowly ^ Any 
type of drying appamtii.^ micst be 
insiolled where the air is U&f from 
dusi. ;Vij cGicJunt bul cheap form 
ol ensuring this is for all doors 
and windows conneerted with tJie 
de^xirtmeiu to be hung with moisT 
muslin curtains. 

Pr i n ii ng, The dt vdoped films 
aiv now ready for printing. In 
fiefieral practice the stiijjs of film 
ore not cut up into separate 
negatives before hemg printed, as 
all modern appimilus Is constructed 


to take the strip films. As the films generally 
Eirive in the printing roocus in sorted sizts, 
time is saved by the necessity of making 
fnfquimt changes or adjustments to the 
printing niachlnes. 

Thcro are many types of ingeniou.«i time- 
saving pruuin^ machines available, including 
the very' latest ' photo-electric cell ” type. 
A dtsciiption uf dicse uiachiiii.'s would take 
tip cotisiderable space, but the way they are 
ilshilIIv laid out is; worthy of notice. 

Of li^ursc, amateur contact prtnt.s are 
usiuilly iiisdc on what is known as gaslight"' 
printing paper, w^hich is made in varinus 
grades and finishes^ to suit thu partkulai' 
negatives and customers' requirements. As 
this pE|X!r can be handled in eh orange or 
pale green light, there is no necessity for the 
printing rooms to he hadjy illuminated, tib 
is so often the case. 

To return to the layout of these rooms, 
" iqiecd'' is again tliu keynote and ci y 
pcl5^iible pcirn: is carefulh* studied to ensure 
this. Printing machines arc often airangcd 
on a platform above the developing trays 
where the image on the exposed print is 
broui^lit out. TTic raisiiig of the priiLting 
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machine serves a dual purpose : it keeps the 
“ wet " and the “ drysides of the room 
isolated, and as the operator makes the prints 
these can pass down a slide almost into the 
hands of the person doing the developing 
of these prints. 

Many ingenious arrangements of the trays 
or dishes containing the de\'eloper have been 
devised. Possibly the circular system is one 
of the best. In this method the trays are 
arranged in large circular troughs, two 
printing machines feeding one sink or trough, 
the prints arriving at one side for development 
and being passed to another person for 
rinsing and first and second fixing. This 
keeps any fixing solution away from the 
developing baths and obviates one operator 
getting developer and fixing solution 
splashed from one bath to another. 

Even in development the prints are rarely 
touched by hand, as operators are most 
efficient and adept at handling prints vrith 
various types of “ paddles provided. De¬ 
veloping dishes or baths are all kept at even 
temperature, generally by electricity, and 
fresh developer and fixing solutions are 
available at the touch of a tap, so that as 
the baths need replenishing or renewing 
no time is wasted. 

Print Washing, Washing is the next 
stage, and as the permanency of the prints 
depends on this a great deal of attention has 
to be paid to various systems of washing 
prints quickly and yet to ensure the elimina¬ 
tion of all hypo. Naturally, as the prints are 
now fixed, washing operations can be done 
in a normally Lighted room, and so generally 
they are sent in trays of water through 
light traps into the special washing and 
drying departments. What is known as 
Cascade washing is probably as popular as 
any because it takes up a minimum of space, 
is economical as far as water is concerned, 
and thoroughly efficient. 

Print Drying, The prints are now ready 
tor drying, either as glazed or in any other 
finish as ordered. As about 98 per cent, of 
amateur prints are required glossy, great 
attention has been paid by the manufacturers 
to produce emulsions that are hardy enough 
to stand glazing on the electrically heated 
and operated chromium drums without any 
special hardening baths being used. In 
extremely hot weather it is better that the 
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prints shoidd be hardened to avoid any 
possibility of sticking, blistering, or f rillin g. 

Trimming, The prints feed themselves 
into trays as they come off the glazing drums 
and the trays of prints are now passed to 
the trimmers. Many types of trimmers are 
used. On the Continent one finds the deckle 
edge IS almost exclusively used, but it ha.s 
never gained much popularity in Great 
Britain. 

To watch a number of girls trimming 
thousands of prints is a fascinating sight, and 
their fingers and eyes are so trained that 
perfect margins and straight edges are 
obtained, often without resource to the special 
devdces fitted to the trimmers to ensure this. 

Sorting, The prints are now sorted into 
their respective orders, and here they usually 
join once more the original films vvhich are 
now cut up ready for wallet ting." At this 
stage, too, the prints are carefully checked, 
and it will be found on the back of each 
print that a number has been printed at the 
same time that the paper was exposed. 
These numbers correspond with the original 
works order number, and thus are identified* 

At this stage, too, each print is carefully 
examined and any not up to standard are 
matched to the original negative which is 
sent for reprinting. Although seldom 
necessary in a perfectly run works free from 
dust, some works make a practice of " spot¬ 
ting all prints that require such treatment* 
This means that small defects are removed. 
It is these little extra services that though 
costing very little make all the difference 
between good and bad workmanship. 

The prints having been in their res¬ 
pective wallets pass to the clerical and 
despatch department, where orders are again 
checked with the lists sent by the dealers, 
each item is priced and the work is ready for 
dispatch. 

Enlarging, Enlarging and special size 
work, of course, is done in rooms set apart 
for the purpose. The same applies to 
EnPrints." which is the name adopted for 
standard size prints from miniature nega¬ 
tives. Up tOl quite recently this type of 
print has had to be made on bromide paper, 
which has to be handled in a different type 
of light from gaslight paper. Recent appa¬ 
ratus and printing papers, however, have 
made it possible for these EnPrints to be 



HoDERK HETHODS in D. & P. WORIC 


Two vtews InttdB i inodefn 0» & P. world. The upper phqcofifiph iliqwi » print 
;meni where the prints are tmmened In rocker w^hera and afierwardi glazed on Kodak claiine fnachlnes 
leture* In the lower photograph operatives are seen at work at the asseniblln^ and pricing tablet. Note 
the conveyors comlnf from the adioinlnf printing room 
f'hoioe. The Phamiodrtt' & P* Service* ltd. 
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iiiadt: CFd gai^li^ht pap€r, rfcTid so in some 
cases machidos prinia than 

Lhe ofij^nal negatives can be liaked in with 
standard printing machines. 

The rapid development of the nuniature 
camera with the neecbsaFy s]>ec:biJ treatment 
of the hlm.s used by these cameras is causing 
drastic changes in many up-to-date works. 
The problems of fine-eraiti developmeiil arc- 
being seriously tackled and special equipment 
lUHtalled to deal with this. Owing to the 
ejLtra cost Lii time and material for the treat¬ 
ment of miniature tilms, it is apparent that, 
provided they do get thbi special treatment, 
the charges to the customer must be con¬ 
siderably higJier than for standard work. 
The miniature camera user seldom objects 
to this, jis the difference! in qualitj^ more 
than recompenses him for the extra charge. 
Most tiiiuiiiture users are fully aiiv^ to poor 
qiiality work and thus those firms who are 


saerifidng quality to do rnLuiatiire work at 
cut rates wiH find they Avili not get their 
full alLare rf this rapidly growing brandi of 
amateur phoiegraphy. 

This article has been an attempt to shovi- 
that by careful planning of the works, careful 
arrangement of oil apparatus, and the tnosi 
careful study of minute details that make for 
labour savingp a devrj oping and printing 
works of any size can be so run that quality 
niwl not be suerificed to speed. 

The illiistmtions which accompany thi-^ 
article will explain a number of Lhe orninge- 
tiients and some of die apparatus described, 
and they ha\T3 been cboseti from a repraswn- 
Eatixa number of works and makers of 
apparalujj. 

bio attempt has been made tu describe 
any porUoilar works, but rather to an 
idea of w^hat is the general procedure m nmst 
of tlie modem developing and printing w’orks. 
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A W, Richardioif 

Of JCcK^h, teef. 


whichMlur* huv»«« rfflci^ty |„ th* hifldlinfi 
fniS' technics] proceiscj ehr.?ueh which each flim mus-t pass 

from tim« .1 IcavK the hmdt laT the cuncHner until tt h miurred to him^re 
detcrlbcd Aa phw^nli^ri qrt the Jar^cii teal* themwIvH, Kodjit. Ltd.. 

of ippaniui ind «nctb^^ eo tht trade * 


I jf the early days o[ photography, amateuis 
carried through the W'hoJe photographic 
process themselves^ from exposing the 
negative to making the print. With rfse 
coming of roEI-hhii, whidi made piossibic 
snapshotting we know U loday, photo¬ 
graphy ceased to be the preserve of a limhcxl 
number of skilled workers, uud became a 
universally popular hobby. Parallel with 
this growth came the demand for a develop 
iiig and printing service, until at the prusenr 
time the great majority of photographs made 
are devduptx! and printed in a photn- 
hnishing works. 

Photo-finiiiliiiig work.^; vary very greatly 
hi size from small undertaking;^ nin by 
individual dealera to works of ven^ con¬ 
siderable magnitude who do lhe developing 
and printing for a large number of dealers. 
In spite of this diversity, however, it 
should he remem bfsred that progressive 
manufacturers of phoiugruphic materials, 
reoUzing the importance of good developing 


and printiug to the welfare of the photo¬ 
graphic industry, have made a sperixl study 

of the requirements of photo-finL^hers' the 
tesuU TBL that ail over the country photo 
finishing work.? are run on lines which have 
been tieveJ oped in the laboratorie:^ and wnrk.^ 
of such inonufacturcrH. 

There are tw-o aspects of every phoin- 
tinishiiig hnsiness—'t^hnique and organiza¬ 
tion. Jechnica! efSciuncy depends eo a 
larp extenr on cifidenr orfiaufzatinn. Tlie 
fin isher, in the n at lire of his busi ness, is 
dealing with an immenst? uumb/r of suntll 
ordere differing in ckiail and in cunstaiiay 
changing stages ni ccmpletinn. so lhai 
ngoncjus control essential if a breakdown 
in service is to be avoided. Tt i$ probablv 
not lOo much to say that the derical rouliiic 
and control of D. p, i/cders b the most 
dllticiiU problem which a fiuJshur in any 
i^nsiderable svay of biisinos!^ has to face, 
it is necessary, iherefore, to deal in .some 
detail with tbn met hods employed for cji^tiriug 
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Jj LbIv B. a cziuni.-iT ardar ^ionii. darlif^ faj DC^ilkn Ltd., hjif dtii r*Ullm. PiLuh- ttm antarad vn tlia uppar paPTjD-n 
□f Lbafarni iM tawar haJf b, hindtd ca ilia EmcDmirr. niijiiti. Form Far loa nl dciJar uid. tndr wntUtr^ Each tulF hoirsa fHirnber 
lUo^tftd td Fftdlvklyil -dMildPf Tha^ farms,, which hiva baan EvaJvcd ca CHacrlihuu ca xpBad]r and eHclaiit BaaEU[l4rt 4^ 4^ai^. 

iri it[ liridft tiHi iti fh* phBfairrphLc tndft 



^tatnp^ on the cdimter order pad which is 
supplied by the fiiiihher. A eabind 

jhie. 2). which is ip^de to Uke n utiJt of 
15 dcsiler^, uLeimireK [ ft, ij in. high, j\ ft. 
It in. wide md £t| iiu deep ; thbi cabinet 

fitt^ with pigeon- 
holes to (.ike the 
finished Tv^eik, ad- 
driL^L^ed bbeJs nnd 
^ mij k envelcpts, Llit- daily- 

SHHh invoice pad and 

li ■ holder [Fi^. j). Eadi 

Mfl L dealer a ^tion 

^ Hll B cabinet alln- 

: JHIM B__ caied to him accord 

H I ing to nnmijer, 

■ il I ■ Some fini^hcrir 

ipjil ■ prefer to tick in '' 

ovciy order rccuivciJ, 

' 11 ^OT this purpose 

-^ 4 ^ co It L r u I sheet.H are 

ln®f£ S-a” 

I sfj Bi Jj The prncednre is, 

bUows: 

When received all 
Lite orders are 
ticked iu"' on 


generaJly ia use throoKhoul the country. 
hri.«? overcome the problems encouiitorcd- 

a fibii is li^ndcd lo the chembt or 
retailer lor developing and printing, the 
customer'^H ruquireiJieiiLs uJ e entered on what 
is knowm a^ a D. 6 c F, 

Counter order form 
(Fig. I). Details are 
entered on the* top 
fiorltoii of the uider 
form^ which \$ in 
duplicate, and the 
customer i^; given I he 
lower part, which is 
numbered and servers 
to identify the order 
W'hcii lIjo CllStOlllCI 

rettims for it. At 
vaiiou-s tinu^ of the 
day the finisher 
Collects the hlnv^ 
frbm the dealer, and 
when they reach the 
W’^ork^ they arc takiin 
tn the developiiig: 
room to be clipiKtl 
up for processing. 


L CwTtTDl iaibl41*t to FmIi) 4]SfL|. 4ddirt4Wi 

■B^Bpeo. tmTsdcB pad. -iBd wPrh 


tin: efficient ninning of a relishing under- Negativt^ for reprints or enlarging are sent 

taking. The fqUowing account, based upon m riepartmenrs concerned. 

the sy.Hitem devised by Kodak. Ltd., and Eacli dealer is giveit a niunber^ and this is 
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CoiiiroJ 

Sheet. 

ttemovable 


Spring dip 
hold pad. 


of 50 
invoice 
in 


Fig. 3. Kodak crade D, & P. control sheei for u&a of nnbhefi. 
Each ordar ii enCtrad on this form, and It ii chen> sent to the 
various departments. When the order Is completed the form 
(see Fig. I) is recurned co the control cabinet and is Cancelled 
on the control sheet 

the control sheet and then sent to the 
various departments. W^en finished the 
order is returned to the pigeonhole and is 
cancelled out on the control sheet. The 
amount is entered on the daily invoice form 
which is sent with the orders, a duplicate 
being retained in the special holder in the 
pigeonhole. 

Developing. The first step in the 
finishing process is de^^eloping, which is, of 
course, the conversion of the exposed film 
into what is known as a negative. The 


developing outfit consists of a set ot tanks of 
either 12, 20, 24 or 48 gallons capacity, 
according to the size of the finisher's business. 
They are laid out in a straight row, the first 
tank for developing, the second for rinsing, 
the third and fourth for fixing, and the fifth 
and sixth for washing. Two sets of six tanks 
are shown Ln Fig. 4. 

It is, of course, of vital importance that 
the firims shall be identified with the name 
of the customer to whom they belong, and 
this identification is provided for by the 
Kodak Double Clip. The order is placed in 
the top ^rtion of the clip while the end of 
the film is inserted into the lower portion of 
the clip. When the film is unspooled a 
weighted clip is attached to the other end so 
that it hangs vertical, with the double film 
clip and order at the top. Thus the order 
form and the film remain together throughout 
the whole of the process until the time when 
the strip of film is actually cut up and placed 
in the w^allet ready to be delivered to the 
customer. 

The most convenient method of developing 
roll-films is to do so by batches—the size of 
the batch depending, of course, on the capa¬ 
city of the tank. Thus, for example, a batch 
of iS films is considered sufiicient for a 
12-gallon tank [ a batch of 30 films for a 
20-galion tank, and so on. The time and 
temperature system of developing is now 
usually employed, the length of time the 
films remain in the developer depending upon 
the temperature of the solution. The latest 
form of developer known as Kodak time 
standard developer is an improvement on 
pre\aous formulae in that hitherto it had 
been necessaiy^ to judge the extent tq which 
the dev^eloper was exhausted and to give 
correspondingly longer dev^elopment time 
accordingly ; whereas with the new formula 
and with controlled use of replenishing 
solution the activity of the developer is 
constant throughout its hfe, and therefore 
calls for no calculation or guesswork. Thus 
at a temperature of 68^^ F. the time of dev^elop- 
ment is always 8 minutes: as many as 
2,000 rolls of 3i X 2| in. film can be developed 
in a 12-gallon tank before the dev’eloper is 
exhausted. 

In recent years the use of 35-mm, precision 
cameras has increased. Since it is essential 
that a negative of as fine a grain as jDossible 


























































































D. & P. WORK : (2) KODAK METHODS 



FtK. Ih Dev^topirr^ oycfic at Kodak works^ Weatdsionc, Hiddlescx. The canks are arranged m 
raws and are used in rotation for developing^ riming^ ft rat and second fixings and for fine and 
final washing of films. The washing chat completes the process occupies 30 minutes 

^hota^, Kodak, Lxd, 


shall be obtained in 
these small sizes most 
finishers maintain a 
special developing 
bath for such films, 
and for these special 
developers, such as the 
Kodak ultra fine-grain 
developer, are avail¬ 
able. 

After the films have 
been developed they 
are placed in the rinse 
bath for approximate¬ 
ly one minute, and 
are then passed on to 
the two fixing baths 
where they remain 
for lo to 15 minutes. 

They are then moved 
into the washing 
tanks: the time recom¬ 
mended here is lo 
minutes in the first 
wash tank and 30 
minutes in the second. 

Good washing is 
extremely important 
because unwashed 
portions of the silver emulsion may bleach 
out on the negative and spoil it. 

Drying, When the films have been com¬ 
pletely washed they are taken to the drying 
cupboards. Correct diynng is essential a$ 
there is otherwise a possibility that the films 
may cockle or become brittle. The Kodak 
roll-film dr^'er is so designed that approxim¬ 
ately go films can be dried properly and 
completely in 30 minutes. Overheating is 
impossible because the flat flame gas-burners 
are thermostatically controlled to maintain 
a temperature of loo*^ F, A r6-inch exhaust 
porthole type fan is mounted at the top ol 
the cupboard and draws m the air through 
the metal gratings situated on each side of 
It. In the case of miniature films the recom 
mended practice is to dry the films naturally, 
at normal temperature, and if they are placed 
in a drier the use of the fan should be dis¬ 
continued, as even the smallest deposit of 
dust settling on such film has a seriously 
deleterious effect. 

Printing. After the films have been 
dried they are sorted out in their various 


sizes, placed in a film-strip box in batches 
of about eight or ten, and taken to the 
printing-room. In this department much 
depends upon the ability of the individual 
operatives. Speed in working together with 
skill in selecting the correct grade of paper 
for the various types of negatives, as well as 
the ability to judge exposure are the qualities 
demanded of the printing operatives. 

Printing machines are available which 
make it possible to produce good work at a 
very high speed. So far as choice of paper and 
exposure are concerned this was until quite 
recenily entirely a matter of judgement 
on the part of the operative. In 1937, how¬ 
ever, machines such as the " Velox auto¬ 
matic printer were introduced which employ 
the photo-elec tne cell for judging the 
density of negatives. Such a machine makes 
—so far as the vast majority of negatives 
are concerned—the choice ol paper and 
exposure entirely automatic ; judgement is 
only called lor in the case of exceptional 
negatives. Ver>^ little experience is required 
by the operative before she can turn out 


487 



D. & P. WORK : (2) KODAK METHODS 



Fig* S* Velox ' automatic printer wiih operator at work Th# 

nf ex^sure 

Print! of hifh quality are produced at great speed by this printer 

PhotOj Kixlak. Ltd 


prints of high quality at great speed with 

such a machine (Fig* 5). 

The common practice in printing-rooms is 
to employ two operatives with printing 
machines who feed one employee working 
at the developing and fixing baths* Thus a 
single nnit may be said to be made up 
of two girls who are occupied in printing 
and one additional girl who is occupied in 


developing and fixing. The printing 
operative receives the films which 
are brought to her in the film strip 
boxes mentioned above. The film 
is placed on the printer and the 
masking device adjusted according 
to the size of the film. The opera¬ 
tive then makes the number of 
prints required and stamps the 
prints and the order form with a 
printing number. The prints are 
then passed to the developing girl, 
and after development are rapidly 
rinsed and passed to the fixing bath. 
The practice in most up-to-date 
D. & P* works is to employ two 
fixing baths* and prints are trans¬ 
ferred from one to the otlier to 
ensure complete fixation. They 
should remain in each fixing bath 
not less than five minutes and not 
more than ten minutes* 

After fixing the prints are 
washed* Thorough washing of 
prints is just as important as it is 
of film — inadequate washing nia^’ 
result in fading or sulphurizing of 
the image. Various forms of wash¬ 
ing machines are available for the photo- 
finisher. For the small finisher a rotaiy^ 
washer, with a capacity of 200 prints up to 
Sh X in. size per hour, is sufficient. Thirty 
minutes wash in this form of v^asher is 
sufficient. For larger works the Kod ik Rock¬ 
er washer system is recommended. This 
system keeps the prints in their batches 
Continued in page 493 


Notes on the Composition of ^FAtR WEATHER" 

Interesting types of character are always well 
worth photographing, especially when presented 
with such stren^h* realism and dramatic effect as 
in this ca^. It is obviously a good '' portrait*'' 
but from its very nature it has a much stronger 
and wider appeal than a mere likeness. It is a type. 

Ins Qch a case corapositrM 
is a somewhat simple matter* 
The head is on a large scale 
for the picture-space* but 
does not appear crowded 
Much more important is the 
lighting and the resultant 
modelling The general 
tonal 'Scheme is fnequently 
adopted for similar subjects, 
and is almost as old as 
portrait painting itself. 

The second rough sketch 
IS from an Italian painting 



m the National Ga!ler\% and 
its artist died in 1561. In 
both sketches it will be seen 
that there are two strong 
dark masses (S—S} above 
and bdow the head ; these 
are linked together by a 
mod crate shadow mass (M); 
and the lighted part of the 
head (L) is thus framed and 
throwTj into strong relief. 

In the print under notice 
the device has been used to 
excellent purpose* and the 

fine effe.n is apparent at a glance. The portraits 
are al^ strengthened by the contrast between 
subject and background. In the print reproduced 
opiMsite the device for linking up stiSng and 
moderate masses so well exempliffed in the old 
master are u^d in the modem photograph, and 
simdar principles may well be foUowed in other 
good portraiture—tF. jf. 
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and ensures thorough washing with 
comparatively little handling. 

Drying Prints. As glazed or 

glossy '' prints are now' accepted 
as standard, the problem of drying 
is a veiyr simple one. Efficient 
glazing machines are available to 
suit aU types of finishing undertaken. 
In the smallest plants the use of a 
flat bed glazer is recommended. In 
larger plants rotary glazing machines 
are employed which dry and glaze up 
to 850 or 1,000 X 2^ in. prints 
per hour. These glazing machines 
will idso dry semi-matt prints if 
the latter are laid face doT-vnwards 
on the conveying cloth (Fig, 6). 

The form of illumination generally 
used in printing rooms is that known 
as the " Velox " (Fig. 8). The special 
lamp used is suspended from the 



I nm * grai!n« machine capable of handlii^g 

up to 1.000 prints per hoyr. Details shown are : (|> sliding Mob on 

^ switch (heater) ; (4) drum bearinf 
t ti : m squeegee hand layer 1 

(BJ leads for haters in drum ; (9) weighted tens ion roller : (JO) squeegee 
roller spindle ; (It) crave Ifing cloth ; (12) martgk roller attach menc 
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roll-film dryer with which fifty films can be 
« in cnirtji minutes. Overheating Is prevented: bjt a 
thermostat chat controls the gai burners 


ceiling and holds a to x S in, translucent 
yellow safelight in the bottom portion and 
a transparent safelight of the same colour 
in the top portion. The combination of 
direct lighting and indirect lighting thus 
secured provides very comfortable working 
conditions. One lamp and one reflector 
shoiild he fitted over each unit consisting 
of two operators and one developing girl 

Trimming, Sorting, EKamination and 
Pricing. These operations take place in 
most fair-sized works along with the print 
finishing process, thus saving considerable 
time. 

When the printing operative has finished 
her batch of film the strips of film are 
passed to the cutting-up and pricing bench. 
In some works the operative indicates 
on the order form the prints made, and 
this serves as a check on the number of 
prints coming tlirough and enables pricing 
to be completed. The films are then placed 
in their wallets and the order forms stapled 
on it. 

The wallets are then placed in a printing 
control rack and sent direct to the print 
sorting bench. 

Meanwhile, the prints which have been 
made from the films in question have been 
developed, fixed, dned and glazed. At the 
print sorting bench they are checked for 
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quality and shortages, placed in thetr 
wallets if correct and then passed out for 
invoicing and dispatch. 

The above account gives a general idea of 
the routine work involved in the developing 
and printing of rolTfilms. There are, of 
course, other departments, such as those 
devoted to enlarging, copying and finishing 
—finishing ” in this case referring to the 
expert work of retouching and mounting 
enlargements. The enlarging departments 
of D. & P. works are often very extensive, 
as there is a growing demand for this type of 
work. Here ver^^ considerable skill is de- 
'manded of the operatives ■ they must know 
what type of paper to use to get the best 
out of the print, and ho%v to shade negatives, 
as well as choose the correct contrast grade 
of paper and judge suitable exposure. 

Perhaps we should conclude with a word of 
caution. Photo-finishing is a very difficult 


business which demands not only considerable 
organizing ability on the part of the manage¬ 
ment^—abiluy which is put to a severe 
test at those times of the year, such as 
bank holidays, when business reaches sudden 
peaks—^it also demands scrupulous cleanliness 
and the use of the best quality materials. 
Success and material profit is possible in the 
business of wholesale photo-finishing, for the 
man who has the training, organizing ability, 
personality and necessary capital. Success 
without these essentials is almost impossible. 
Many with capital and personality have 
tried and failed because of lack of knowledge 
of technical and organizing requirements. 
If the reader is tempted to enter the business 
he will be %vise to consider training as the 
first essential. He will leam during this 
training whether he possesses the necessary 
personality and organizing ability to enable 
him to achieve success. 



I=if. 9. 


Prmttnj room at the Kodak The operatives work in |roups of three, two-workme the " Velox orincefs. while 

a third handlei the devefoploj and fixinf baths. The room it iliumInated with Velox translucent yellow saletlfhts 
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DARK-ROOM: {1J PLANNING AND ARRANGEMENT 

Bernard Alfieri, Jr, 


devices have enabled the amateur photographer to 
^ dark-room for many operations* nevertheless for every profefsional and 
for every serious amateur worker with the camera a well-equipped room in which to 

the planning and using of dark-rooms from both amateur and professional points of view 


A S modern photographic apparatus and 
materials have advanced, so has a 
well-planned dark-room become essen- 
tiaL The old-time bogy-hole, smothered in 
dust and inconvenience* a place of com¬ 
parative darkness and red illumination, is 
practically useless today ; but the improve¬ 
ment in apparatus and the additional 
fittings that are desirable do not necessarily 
demand much greater space* only more 
careful planning. 

Naturally, the larger the space available 
the wider the scope, but it is a mistaken idea 
to assume that almost any branch of photo¬ 
graphic processing cannot be undertaken in 
a really small dark-room, if forethought has 
been given to the general arrangements and 
equipment* With many amateur workers 
Jt is not so much a question as to what size 
to build a dark-room as a problem of what 
can be done in a given space, the only room, 
or part of a room, available; and the 
accompanying plans are intended to convey 
the maximum facilities available in rooms 
varying from a box-room measuring 5 x 4 ft. 
to a small general room 15 x 12 ft. 

Obviously many workers specialize in 
certain branches of photography, and the 
miniature camera enthusiast would not 
require the same t3rpe of dark -room as a 
worker who wished to provide for contact 
printing and large negatives; whilst the 
exp>erimentailst keen on trying out new 
processes and requiring a dark-room-cum- 
laboratory would not plan a room in a 
similar manner to someone who confined his 
Work to any one recognized process or method 
required perfection ; but the following 
remarks apply to all. 

The Modern Dark*Room. An up-to-date 
dark-room provides for much of the work 
being done in daylight, or efficient artificial 
fi^ht; it is a room where hours can be spent 
^ fresh air and amenable conditions, where 


providing light and ventilation is just as 
important as producing darkness, and where 
the work can be executed in a methodical 
manner with the minimum of inconvenience. 
It is a place where the photographer can 
retire for pleasure, rather than a dark hole 
where the uninteresting portion of the work 
is conducted in the shortest possible time. 

Before suggesting any practical plans, it 
is necessary to determine what general 
processes wU be used. Most general workers 
will require facilities for loading sensitive 
material, developing* printing, enlarging, 
washing and storage of apparatus and 
materials. Where space is very limited, most 
of the storage can be accomplished elsewhere, 
and the household bath can be used for 
washing. Running water may not be avail¬ 
able, or any means of drainage, whilst the 
room may not be provided with a window. 
In other words, a large cupboard or box- 
room, with a maximum size of 5 x 4 ft., 
can be used in the following manner : 

Planning the Smallest Dark*Room. 

First give the walls a good coat of either 
white distemper or, better still, flat white 
washable paint. Next make a few rough 
sketches, for a little time devoted to planning 
on paper will save much inconvenience later* 
^*8' t {page 496) illustrates an arrange¬ 
ment that may be altered to suit particular 
requirements, but may be taken as a general 
suggestion. Our space being limited, it is to 
be hoped that the door opens outwards. If 
the photographer is not fond of carpentry, 
the shelves and cupboards can be adapted 
from ready-made kitchen cupboards and 
fittings* 

Fig. IA is a general plan, showing a main 
bench across the end of the room, on which 
a small vertical enlarger stands. There is 
provision for a sink, or wooden trough, on 
the right-hand side as entry is made from 
the door, whilst on the left-hand side of the 


495 



DARK-ROOM : (I) PLANNING 



room is a storage cupboard for bromide 
paper, negatives, etc. The space under the 
bench and sink is fitted with cupboard doors, 
and a bucket for drainage is provided under 
the sink. 

Sequence of Operations- The sequence 
of operations should follow from left to right 
as far as possible. Great inconvenience is 
felt if wet prints from the developer have to 
be passed over dry material to reach the 
wash or hypo, whilst if prints that have been 
fixed are taken out of the hypo and are 
passed across the developer to the washing 
water, disaster may follow. On commencing 
work such obvious points as where to put the 
packet of bromide paper when printing 
other than over the dish of hypo must be 
worked out. Having drawn a rough plan, 
it is as well to imagine actual working con¬ 
ditions for the various operations, and see 
that all is possible. 

Let us try this in Fig. i. The supply of 
bromide paper is in the cupboard (i). Having 
selected the appropriate grade, the chosen 
packet can be placed on the bench (2) on the 
left-hand side of the enlarger (3). After 
exposing, it is developed in a dish placed on 
the bench {4), and rinsed and fixed in the 
sink (5). Waste prints and rubbish are 
deposited in the tnb (6). Thus aU operations 
for printing follow from left to right. 

Fig. 1 B shows the end elevation of the room 
with a storage cupboard on the left-hand side 
over the bench, and the cupboard doors 
underneath. Dry chemicals can be kept 
under the bench, and on the side of the top 
cupboard a small safelight can be fixed to 
facilitate enlarging. 

Fig. I C is a side elevation, showing the 
sink, with shelves above, for standing bottles 
of working solutions, etc., also used as a 


support for the main safelight. Under tlie 
sink (5) is a bucket for waste (8), whicli can 
be enclosed with a door if desired, while 
the tub for dry waste (6) stands just outside. 
In the cupboard under the sink tanks can be 
arranged for developing film, and in use 
they can be on a board over the sink. 

Assuming that there is a switch near the 
door (9) controlling a ceiling lamp (white), 
we shall require a plug and socket for a small 
yellow lamp (10), another one for the en¬ 
larger, and a point for the main safelight (il)- 

Ventiiation is particularly essential in a 
very small dark-room, for the atmosphere is 
not free from chemical smells, and the more 
fresh air the better. Where there is no 
window a light-trap can be fixed into the 
door (7), and it is particularly helpful if a 
small fan is available to draw out the used air. 

Converting a Larger Room. \^Tien 
converting a small room, such as that 
in Pig, 2 {page. 497), of size 10 x 8 ft.p the 
window should be preserv^ed. The main 
features are substantially those of the smaller 
room already described, but slightly modified- 
To begin with, the window should be covered 
%vith a hinged shutter that can be readily 
opened. Sliding shutters are easily made 
lightproof, but it is not always convenient to 
provide sufficient space for the slide. Hinged 
shutters, which can be folded back, take up 
less space, and if they are constructed with 
a w^ooden rebate, lined with strips of carpet 
felt, there is little difficulty in making them 
safe. The window shutters can be fitted with 
a light-trap, and if the window is left open 
plenty of fresh air should be available. 
Fig. 2 A shows the general plan ; B the end 
elevation; and C the principal side elevation. 
The sink in this case has been arranged 
more in a central position, allowing the use 
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of twn drainfnjj'boanis, ortr af eithir fside. etc., in h position whemi panicles can blow 

and a spuda] ahelf tinder one of them about and settle on any apparatus or 

accommodites tanks for film prijcessinj^. materials, indppfl, ii is not wise to mix 
In tliLi design the central porliun of the chemicals in the dark-room at all. Inirthcr- 
ctipbontd (i) is fitted fnr storitiij fUiTts and more, there are some solutions wliidi tiave 3 
pliitra, and a hinged shelf provides space tor deteriors-tini); cflecl on iKndtive materfaJ. and 
loading. zVU the reference numbers have if necessafy to store thorn in tiie ciark-rnom. 
l»eim retained in each drawing as far as care sJiOiiJtl be taken to select a suitable place, 
possible, and are as follows: (l) Cupbuiird A Dark-Room for General Work, 
for storage of dr>' mntcrial, loading, etc. Wiila the limitations of the smaller roomg 
li) Bench space for bromide paper when in already disciLiiiiid me obvirm*;, a wide range 

use. (3l Spa^ce for vertical enlariper. (4! uf work ran be done in a nsim noi 

Det'cloping dishes. (5) Sink, (fi) Space.for exceeding 12 >: 10 ft. It is littfe bigger, 
hypo. (7) Light-trap, flithenn doer or window yet if co^-ers sntricient space to enable a 
or both, (d) Bucket fur waste from sink, much more comprehensi^'e Jay-Out. .A.'tsuining 
eic- (9J Tub for dry waste. [loj Tanks for film that the room may not :ilw.ays be requited 
processing, (lij Msiin safelight. ;is ji dark-roonv the fittings suggested in this 

Arrangements. Tlie floor plan need not damage the waifs, and ninnitig 
should be cuvered with linoleum, or some water can be provided from a small corner 
waiihalile covemg. If it is an iipst.-iirs room liajid-basiii. which will add to thccouvcnieiicc 
ih^ is (»isenti;il, as liquids are sumetimes of the room if iLsed for domestic purposes 
split, and paichcB may soak through the at a later fiate, The position for the hand- 
ceiling below. As tar as possible, shelves or basin and fixtuies \vjll depend on the location 
lynches should be con^fmcicd in cupboard of the door and w'itidfjws, but the general 
form to mmimize the collection of dust, piinciple can 1 >e ni.untainetl, eveu if modifr- 
while some wiaterproof covering, which can cations necessitate a rearrangement- (A fresli 
he Twnoved and cleaned from time to lime, set »f reference numbers Ijels been used in 
>ltou 1 d be placed on shelves that wilt accom- these drawing;;, and mi).st not be confuted 
niixhate Ivoitles of liquid. vridi the niimbei? in the previuie; diagrams..) 

Hypo is one of the biggest troubles, for As will be seen from the plan (Fig. .3 A) 
when drops are allowed to dry on a shelf the general irraugcmcnta pro«^ for a 
or other part of iLc dark-room, fine white sequence of opemtions in a similar ivay 
crystals appear later and find iheii way to to the previous dtargmi. but they tiidmie 
other places; and once specks f»et on to the additional apparatus lot widening the scope 
sensitive material nothing short of a first- of the work. Thu door ji) is sciccncd with a 
class spriitg-clcan c-in insure against damage, ciirtaiu (s), or can bo romaver] altogether and 
Tlw rihhed rubber mats sold for household replaced with the screen oirangemeiit .xhown 
ptirposea, when cut into sltipe, make an in Fig. 3 E, whurc the incon^’cnicactt of a 
c.'ccellent covering for shelves, and Americuit curtain is replaced by that of walking round 
cloth can be tised with advantage for bench tW'O comers. 

tops, etc. Great care must be taken not to Opposite the door is a work hench (3), the 
use dry chemicaLi for mixing developers, details of which can be seen in the .side 
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el^^ation (Fig+ ^ B), iinfl on wliidi tlicrc :i 
pnntinj^ box [4] and a glazing pr^ (5) situ¬ 
ated immediately over a rack iar holding 
glazing boards, or Icarotypc plates. 

Tl^e prciis is anranged m front of one ot the 
wuidoiv shutters (7), which can be opened 
wl>en the former is in use. 

Hinged to the edge of the bench (3) Is a 
folding table (Sh whicJi can be used for 
loading, etc. The cupboard {q] is intended as 
a St on: for bromide paper* uLc., while the 
extension of the bench (3) a convenient 
place to rest packets of bromide paper when 
lint In use. The ^coird wiridoiv shutter (10) 
is ftaod with n light-trap and exhaust fan (i i), 
and a saMight for in conncxiofi with 
the ejilargor Is shown at 12 and controlled by 
the switch {i3h 

In Fig, 3 C an end elevation h illustmed, 
where a vetdeal entar^r (14) stands on a 
baiie (15), provided with racks uiiderueatb. 
'l“hen comes the firsi draining board, slighily 



Upped duwnvi'ajds tn the 
hand-basin fib), ou which 
llie disheit q| develoj.ier 
are used. Above Uihs arc 
two shelves canydng a 
double W'iudow' saJclight 
[rj)* one window of 
winch can be used with 
a frosted glass for viewing purposes. Tire 
i^lielves are used lor placing Imttlirs of 
working solutioiijt, distilled water, etc. 
Under the bflnch (lO) is a shelf (iB), 
i.;^ryuig a set of t links for film pfucessing^ 
while an immersion hcatei hangs in a suiu 
able position, and the whole can be dosed 
in with cupboard duors ii required, A tub 
intended to contain rubbish (ig) stands under 
the ba^rin (20). 

Continitii^ found the room. Fig. j U shows 
a side devatiem * the corner basui ( 2 u) 
receives the drainings from a second board 
(2ih on w^hkh a rank (23) of ninning water is 
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DARK-ROOM : 

used for negative washing ; this is connected 
at will to the tap over the basin, with a length 
of hose (23), the overflow returning to the 
basin and main drain* 24 is a flat trough, or 
sink, operating in a similar way for washing 
prints. A wringer with rubber rollers (25) 
is mounted on the edge of a small board (26}, 
while a shelf is arranged above (27), and a 
line carrying wooden pegs (28). 0\'er the door 
the space is utilized for a cupboard (29) 
which can be used for storing sensitive 
materiai not in general use. 

From the diagrams it will be seen that the 
sequence of all operations follows from left 
to right, as before, with the addition of a 
wringer through which to pass the glazing 
boards, and a place to receive them* Referring 
back to the plan Fig. 3 A, {30} is a drying rack 
for glazing boards, and the sequence is com¬ 
plete when we return to the glazing press {5). 
The lighting equipment consists of a reflecting 
central green safelight for general panchrO' 
matic illumination, and a white light, while 
round the walls are plugs and sockets for 
the glazing press, enlarger, safelamp, double 
safelight, immersion heater, and a spare 
point into which any additional apparatus 
can be plugged* 

Two-Room Dark-Room* The luxury 
of a two-room dark-room can be enjoyed 
where the total space 
is about 15 K 12 ft*, 
or larger* Fig* 4 shows 
a plan for a typical 
room* In the first 
part near the door 
arrangements have 
been provided for the 
storage of dry 
materials, negatives, 
etc*, wath a good bench 
in front of the window 
for finishing and trim¬ 
ming, while in the 
second room an ad¬ 
ditional table has been 
provided for processing 
miniature films, with 
space for a mechanical 
agitator and a separate 
cupboard and screen 
in which chemicals can 
be mixed.— Bernard 
ALfieri^ Jr, 


( 2 ) FITTINGS 

DARK-ROOM: (2) 

FITTINGS & EQUIPMENT 

Hr. BernarcJ Alfieri, Jr„ describes below tKe 
apparatus with which an amateur can do 
successful work, showing that the expensive 
equipment of a professional dark-room is 
unnecessary* Following his article is a hst of 
material from The Amateur Photographer” 

To list the fittings and detail apparatus 
necessary to a well-equipped dark-room would 
convey the instalment of a multiplicity of 
accessories beyond the reasonable spending 
power of most amateur workers, while the 
function of many expensive pieces of appara¬ 
tus is not only to do a given job but to do 
it with the greatest amount of convenience 
combined with speed and an ease of repetition 
alone invaluable to the professional. 

Often the same result can be obtained 
from simple apparatus adapted from odds 
and ends, and much of the expensive equip¬ 
ment of the model dark-room can be 
substituted for simple arrangements that are 
quite efficient for the production of a small 
quantity of work. 

There are, however a few necessary fittings 
which have to be purchased, as they would 
be difficult to construct, such as an enlarger, 
developing tanks, dishes, etc*. These are 
all dealt with separately below, after 


Window 



LARGE DARK-ROOMS* Fig* GenvraJ arrangement of two-room dark-room in 
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when cmnpsiralivdv 
are under process. 
Safelights^ RfliLc-jent isaJelights 
are abyulately necessary to the well- 
equipped dark-room. They C 2 ui be 

ezLsily cnnsirutztffd Iroiu i>dds afld 
ends, wlieie the lan:ip i$ concealed 
behind a shield in a box and light 
riLfltx'icd til rough any of the avail¬ 
able wtdighT glasses pold for 
varmn-t n.=es ; but for general 
f'rticiency. corahiiiwi with guod 
apfMiarance, it is worth purchasing 
a reliable ^felight 
to^etliur with a number 
of interchangeable 
glasses for the vnriyu> 
operations that may be 
undertaken in rhedsirk- 
Toom. A ground glass, 
$pare. will be useful for 
viewing negatives. 

Ideas and " Gad¬ 
gets." These can be 
adapiod to suit mdi- 
tidtiul requirement H and they con be apjdiud 
w various phases of rlark-rnom work. 

A Simple Self-Rocking Sbelf^ To 
keep the liquid mnving in a dish when 
dcvelaping or hjcing. the small shelf shown 
m the aceomiJTiuvin^ illnstratlon is cantscd 


VrATlC^L eaiNHEA r&r mjihini 

frr'ilifl. TJij Ump l( vrxi^ivd It Ificfiai 
thi Oih iprLni dipt haM I 

ihnt bJ* iLice 


^-|U QLAXIMO FIACJHINS. A 

pr^Eikat, ham^riniidc can-r 

G QEw Mru«*d tram I COltBC-dn, FUnnal 

■ « ^ |i jjpid thi [tMJiWf, wJi4<H M *!<*■■* 

W in 4 n Itrratrti* H Bti«44 iJni fUnnfl iprart. 

Hi4x E^rlni inltrlHM^d it TmpB«4 rBvnii iht ikn xnd h*lll 
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to rock on the central 
support by means of a 
heavy weight attached 
and suspended by a 
cord.—P. Rosen. 

Simple Glazing 
Machine. For rapidly 
drying prints when 
squeegeed to glazing 
boards a round tofEee tin 
about 10 inches in height 
and 7 inches in diameter 
can be filled with hot 
water and covered with a 
strip of flannel, a long end 
of which is left in which 
the glazing sheet (with 
prints) can be rolled round 
the tin for drying. The 
tin can be adapted for 
heating the water within 
by standing it over a suit¬ 
able stove, but either the 
lid should be loosened or 

the screw cap removed to _ 

allow the steam to escape, disn rocker. Device 

H t> _ _i _ used for rockmg dishes during 

' ■rJariOW, developing and fixing pro- 

Storing Water in the 
Dark-Room. A storage 

bottle and simple siphon from screws resting on 

^ ^ ^ right-angle bracket 

arrangement shown m the 
accompanying illustration is particularly 
useful for keeping distilled or boiled water 
in the dark-room. A paper clip is adapted 
to answer as a tap.—J. B. Higgs. 

A Vertical Printer. To obtain con¬ 
sistent results in contact printing, with 
speed and ease, a device which is ver>^ 
simple to construct will be of great service. 

The base-board is made from any flat 
piece of wood on which an upright carries 



the lamp about i6 inches 
above the base. A sheet 
of glass is held to the 
printing board by spring 
clips. Exposure is made 
by means of a torpedo 
type switch inserted in the 
length of flex, which forms 
the connexion to the 
supply.—R. Gough. 

Rack For Drying Post¬ 
cards. A simple wooden 
rack, so constructed that 
the cards are dried in a 
slightly bent position. 
The main portion consists 
of a piece of wood 6| inches 
wide and of any length 
according to the number 
of postcards that are to 
be handled. Two pieces 
of wood are nailed to this 
base, their outer edges 
flush with those of the 
base and so placed that 
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DRYING RACK. Posccard prints can be 
conveniently dried Ln this simple rack without 
tendency to buckle or curl. The rack a made 
from three pieces of wood tacked together 


STORAGE BOTTLE. The Inconvenience ex¬ 
perienced In uncarking and tilting the dUtilled 
water storage bottle Is obviated by means of 
an arrangement of U^tube, rubber tube and 
paper clip device which provides a siphon effect 

their inner edges are about 5 inches 
apart. The method of use can be 
seen from the diagram on the left 
ol this page.—G, Lawson. 
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DARK-ROOM: (3) FOR PROFESSIONAL WORKERS 

Of Stiftfjfl ^fi. Ltrf. 

Th« proper planning and eiqufcpment pF dark^rcKim& for firmi tarP7ing out Commercial 
work diepond^ upon the procedure through whieh 3 film or pFau miut puL. H-sro 
Mr. hLiAKttndtd prafftaio-nil AKHrlincCk kss A^elalnod procedure with ihi* 

ai B baiia, a.nd doicrkhei the amegerntni cu apparatus In ill the roomi roquired^fhm 
loading, developing, chemical mlKlng. priming and enlarging, driving and aartirvg rpoma 


I T scenes II mbit ter for thotij^ht and 
I sornfi wnfider—t hat prnctire 

* ti> toltrale a casunJ attitude 

towards ths scientific l.iyout and pl.tnninj;; 
of dark-roi>ins. 

The majority of professional dark-rooms 
in this country Lave, like Ti>|jsy, ** jiiat 
growedr'* and such a state of affairs should 
hr deplored and disoouruged by the aincera 
pliolo^aphcr. 

Dark-room technique admittMlly -1 
science; the dark-rooms should be labora¬ 
tories where laboratory ideals are upheld. 

Rarely Indeed con an absolute Ideal bc 
attamed—the ejcistence of pnemjsos in 5iVff 
nulLifies such a high ho|x:. 

Ihene are, howevtrr, broad outlines of 

prinriple in GxiRfence which i^honld Iw Studied 
thoughtfully before even a preliminuiy siep 
is taken. 

Lei c.saniine the first bread principle.^ 
of darfc-noom planning;. 

It stieuld be rcolkod tbal dark-niom 
tcchtiiqne consists of an unvarying sequence 
of npcTiitioTis^. Tliurtiffirc tlie dark-rnom 
should be planned $0 that thh sequence 
nonini in natiiral order, mfuing from left 
to righL 

The rnoms flhnuld as f.ir as possible be 
large, lights and well vciuilatcd. The wise 
planner ^viiJ not ignore psycboJogrcal consider¬ 
ations—]iba Workpeople are to npiuid their 
working days \n siirroun(iinf;s which, owing 
to the Tuiture of the work, tend to be depress¬ 
ing. Airy, spacious quarters, will go fm' as an 
antidot^^. 

Vizry iraporliiJit, III these limes of iL'iireniuly 
sCDsitive materiaE, is tiie question of tempera- 
tiirPp iky' F, may he taken as ihe standard, 
and means shciuld be contrived w^hereby the 
amount of ftnctiiation sliall not ovceed three 
degrees ciLlier way whatever the reason. 

rie.antiness is .uiotber primary facior. 'Hie 
emulsianed surface of a pluie ur hhn has an 


affinity willi dui^t ivhich is ipiite ronarkabJe 
Sind must l>e tough I from I he very beginning. 

Ati to the equipment of the rooms—thLs 
shouid be of a ty pe tliat will not only j?erfotai 
its apprintfid task vdth the maxtmuni of 
efftcioncy ill the minimum of time—it mltst 
iiIho iw adequate lo deal with the grearest 
volume (if work likfh' to be in production at 
any ^ven fimej even if rmmudLy it is not 
working at full pressure. The plumiet 
vi«tu.ili4i?^ and allows ftir the PKcepiional. 

Having tisns enumerated the basic princi¬ 
ples, lei us enlarge on them in the orrlcr ill 
which they were nWiitioned. 

Working Sequence. Here, perhaps, more 
lh.Tn in any other of the prtnriples,^ wuh 
satrificir have to bc made to existing condi- 
t\on$r One ran merely state the ideal and 
hojite that adaplutions and reconstruction-’^ 
can iw some mr^siare meet it. 

From the studio iiself it is logictil thitl thc= 
first iLirk-room shall be the film or plate 
loa<^g room. It ifi pormessible here to 
deviate from the rule of s^jacioTiHrii^sa, as the 
room will seldom he occupied lor more than 
ii ffiiv mtniilcs tOKcther. 

Xext ui sucpience comes the developing 
raoni. foUowed ljy the chemical mi^iog: 
room. 

fhe foiuih and largest room will be 
devoted to printing, and the fifth to drying 
and sorting. 

This0015-way systL^m plan opptffiit^) 
presupposes the existence of five rooms, all 
occurring in their proper siae sequence—^neli 
a fortunate coincidence is Jikely tn be rare— 
bnt It should be remembered ibat much can 
be done by means of ^^arririons of the jiulp* 
board type r Heaver'^dr Esse.s ’Tp and one 
baK heard even of walls l>P:ing removahte t 

In any caw the rcKims, both walls and 
cfiilings, should Ije lined ivith pulp boardp 
and finih'lierl ivith 0 while nr rream emiinei 
paint. J’he board si^.rv^ tlie double puiqw^ 
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of tznhnndrt^ the ^eneT:il iippeannce 
excludinj^ du^i, and when painted in the 
manner ^^e^^c^becl can be washed down 
repeatedly^ Distemper tullhi be avoided on 

account of iu tendency to flake and powdci. 
Not m many yeara a^a the fallacious bfilief 
that diitrk-tootns mtuL ncecssarily be paLiUed 
black held strong sway— a belief which in 
some ^luijters ^tiLI lin^enr. Such u convicth^n 
endows ordinary white paint with the 
quality of begetting light of —a manilest 

absurdity, of cou™. 

The best pcwsible linoleum, fitting flush up 
to ibe walb and ftnidird off widi rounded 
I wading, is a necKsity. Rubber flooring is 
even better^ but tJinngh cluubLli^ an 
economy in the long fun It has a high first 
cost. The Itir'SeeiRg person, however, will 
do well to re flee L Oil Uic exceptional amuiiiit 
of wear and tear to which dark-room floors 
are subject. Treatment of the najms in thiis 
manner will do much towards cleanliness. 

Ventilation and temperature are to a 
certain extent intci'^e}x-rideiiL. great deal 


may be achieved by the 
iiitriligen t uhu and placing 
of electric fans and 
heateni. 

Ulicn cOiisidei'ing Lhe 
question of e^juipment, 
the idegaii *' the beat ia 
the Cheapeststill holds 
gcKHf. Tiiere fore, thfi 
ideal dark*room*3 equip- 
ment is not exactly in- 
e.xpeiiaive. Again, one 
must moke t he best com- 
prumijw possible. 

Loading Room. The 
platn and him loading 
room needs no more 
^han a sing In bench, fitted flush tO and 
running the length of one w^aJL tinder this 
bench will be fitted well-made wooden or 
mutal drawerii aud shelves for the storage 
of the stock of films iiud plates. A place 
for all sites and all sbses in tbdr place " 
would iiLuke an cxcellEJit motto here. Time 
spent ill looking for 
a wanted siw is time 
wii^ted. 

The bcndi surface 
should be approxi- 
mately two feet, with 
room Cor the packet of 
films on the right of 
Lhi; upcfativc, for 
dark slides on the left, 
with depth tmough to 
stand slides against 
the wall a5 lcK^d^^d. 
An essential accessory 
1$ a fiat camel-bair 
brush :it least throe 
inches wide. This 
should be bung close 
at hand. Dark slides 
about to be used can 
t hiis givezi an 

inLcrtia] bmsWne to 
rid them of diwt* To 
prevent the brush 
itself from becoming 
dusty, it should be 
suspended from the 
ceiling via the con- 
C'entioiial e 1 e c 1 r i e 
pulley (s^e Fig. 2)* 
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And htarc a poiiiL—&lidt-s muiat never be 
stored ^thout their draw sheaths inserted. 

No dark-room will bo fitted in this 

room tho good operator needing no more 
than his sen.se of touch when loading. The 
one small general light should be of the 
encln^jed type, fitting flush to the i:ei|ing. 

As :ioon as n box of films or plales is 
opened the cjjntents should be plared so that 
the tup einulsioned surltEce may lie face 
downwards. Stray fingers coming in contact 
with tlic plate or Hlni are thns le:^ likely m 
do damage. 

Developing Room. Next in »eqiicnee 
one aiTives at the film-dev'eloping room. 
Here the eijuipment niuat be must complete 

and very catefully considered. 

Tlte main fumisliing. a bencli and sink 
ffittcd with two Ups) may mn ihc whole 
length of one wall if the room ]r fairly large. 
Of Lhe bench and sink may be al right angles* 
with the bench alw'ays tn the operative's left, 
Both must follow the speciheations previously 
given. Two developing tanks should stand 
ou iIlc lefl ill the sink, a washer cenEraJ. 
and an add-fix hardening tank on the light- 

Aceessorli:^ will iiicliidu swip'd toeb almve 
both bench and sink to accommodaie 
dev-elopuig hangers. [The Kodak Co. niake 
an excellent type of hanger which is adapt¬ 
able to either plate or fibn. It embDclic.^ a 
spring-over clip ninning the length of the 
lup edge—enabling it lu be dipped on the 
swivel rod with a minimum of trouble.) 

All imnietsion healer and a ihermniriPter 
are efisontiab os well .15 the dev^eloping duck 
—Lui instrument of the ty]Je which rings an 
alarm when the pre-set developing lime has 
expired. 

Minor equipment will Itidude a roller 
towel and a hand tnw^el [the first to take up 
the bulk of u et dieinical, the sL’oond on which 
to dry rhe hands thoroughly). 0 supply of 
fluffluiis linen plus a supply of ordinary 
spring clips. 

Again a fipeciaJ dark-room lamp is con¬ 
sidered unnecessary, an enclosed cuilJng 
light being quite snlfident. When wiring the 
ruoui till eusily accessible and waterproof 
plug for the immersion heater must not be 
Overlooked. 

It is important that the immersion hcatur 
should ba connected lu a point to which is 
also coupled a low-consumplLuii iiuon lamp. 


This wall Indicate when, the hKiteri? working, 
and prevent the premature burning-out of 
the eltnne nt. 

It will be quite obvious that a developing 
rf>om m equipped presupposes the adoption 
of the *' ill lie and temperature “ method of 
developing. In such a room the procedure 
would bCp un broad lines, as follows: At the 
bench the slides are tiiduaded and their 
coiitenta are translerred to the hangera 
which ore m rcadinebc^ on the swivel rod 
above the bench. Sheaths are then replaced 
in the slide and the sKdf^s thnmselv&H placed 
temporarily in a drawer under the bench 
out of haiin’s way. At the earliest cuu- 
venif^nt moment slides are to be retumed to 
their riglilful hnme in the loading room. 

L'hoice of devclupiiig tanks now lies before 
the operative, for the first will contain a 
iairly fast eununercial p^obition ^uch as 
Kodak Time Standard {No. j), wliich 
quires 7 muiutun at ^5°—the seconEl will 
contain a moderately tine grain solution, 
such as Kodak D76, requiring r6 minutes 
at 65®. 

The nhiia are placed in plain slides back 
to hark to allow the developer free play 
round the emubioned surfaces. 

To keep these develupcni at an uiivaiying 
given temperature entails frequetit iiRo of 
the immersion healer and thermomutcr^ and 
so those accessories should always be 
hand. 

Films sihnnld always pass Uirough the 
w'asber before fbdng. otherwise the acid- 
fixing bath Mill quickly be ncutralijced by 
nccumuLating alkali.=^ from the developers. 

Wlicn transferring from the fixing to the 
ivoshlng batlif films should be wiped gently 
watli a wet swab of cotton-wool to remove 
any sludge. 


.Always, when using cotf on-wool, tie ware 
of its icndcncy tOM'ards drain stuppage. A 
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Ciigie of du^iC-nii.'^b ^h^inized ^vire for tho 
Stora^ of swaiK wiU be Jcuiid tin; miy^x 
efTective ini;tbufl of combating this nui^ajicen 
A small bin under each sink fur waste is 
most lidpful. 

On removing fiJms from ihc wuiihcr they 
pro Liikcui out uf the hangers^ blotted between 
the sheets of Hudlcss linen, clipped and hung 
up fur {Irsiiiiing. Hangers are then attached 
to the swivel rod over the sink, so tliat they 
loo may dry^ 

Chemical Mixing Room. It must be 
considered an absohite essential thal all 
chemical mising be dune in a scjKirate room 
set upart for the purpose, I’his room iiiusl 
t>e used for no other purixisc. No sensitisfed 
iimterial of any kind shot!Id be left or stored 
here. The room will needt first and foremost. 
u commodious ^ink. Teak is without doubt 
the best material fur all dark-room sinks. A 
certain quality of resilience makes such sinlw 
lar more symputhetit to bottles, plates, etc, 
than one of metal or glaied stoneware type. 

Sinks should be at least nine inches deep, 
and where necessary fitted with anti-splash 
boards and provided vAth two taps of the 
swivel typp, one hating a kiigtb of nibher 
tubing and one an anti-splash fitting. 

The next necessity is ilic bench on w'hich 
clicmicHls are w'oighed. etc. lis tup should 
he covered with linoleum or rubberoid. with 



the edges bound and seen red with aliimimuni 
ungle lengths. These not only hnpart .1 neat 
and workmanlike appearance, but also enable 
the surface to rc^iat the frequent washings 
to which it should be subject. 

In draw'eia ur un shelves fitted under the 
bench may be stored requisite chemieaJs. 

Acccssorii:^ wall inchule two sets of scales— 
nne registering grams up to the maximum of 
two ounces, the other having a range fruin 
two minces to four pounds. There m]\ be 
the indisrjciisable gas-ring, various mea^iLiresi 




and funnels (safe accummofiafion must be 
provided for these when not in me) and, 
finally^ a couple uf kettle.s nf gflnerous siae. 
ll might be noted in fxassing that on the 
rare occasions wdien distlUcd 
w-aier ha:i tn be boiled or 
heated the cnvpluyniuiit uf 
kettles normally used in the 
f>rdinar\=’ run uf work will 
^ result in failure. Ordinarv' 

Fff. J. Ipr . -r r , 1 ^ d . 

J * r k ll I Water invariably leaves behind 
^ ^ lE heavy dcposnits of foreign 
mailer which would be tmnsJerred tu the 
distilled whaler. 

A typewritten list of formulae should be 
placed where easily seen, mu u 11 ted and 
varnished to resist damp and chemicaj attack. 
A siet of stone with taps will be rec^uJred 
lor the storing of iilock solnttons. (All Of 
these should be faliellod wilb the nature and 
strength nf their cuiitents ) A good light of 




fki or 100 watts in endosetl ceiling fitting 
should be provided. 

This completes the essential equipment. 

So far as procedure is conceriiud, it should 
be a firm rule that once chemicois have been 
weighed and soricd on the bench ^ all actual 
mixing iiuust be ttanafurred to the sink. A 
jiieaanre and stimng rod are here indis- 
pensabk. 

Printlrig and Enlarging Roonnii The 
Wgger and airier the printing room tlie 
belter^ as it will probably be occupied for the 
whole of the Working day^ 

Naturally, the sink is one of the most 
important fittings and the " ideal ” dcsorvei? 
a thoroi^bly detailed description to ilsdf. 

As such a sink will have to contain a krge 
developing dish ; a stop bath or rinsing dish ; 
a corabLued acid fixuig and hardeniiig bath ; 
and, finally^ a Wkuiber—it will need 
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to K« of gf^neroits length 
i:xL;t!pL ill Ull uf all ijniii?uiilly 
Jarge room, will probably tak^ up 
thu C!ntLre length of un^ \vaLL 
Aistuuing that a print size 

ZEJ X i^> in. win l>e the largest rtke 
inade under nornial viorking con¬ 
ditions, a sink at least ten feet long 
be required. 

If tlie sink is made the suggested 
MLandard dcptli (q indies) a raised 
grid should be consimcted to take 
ihe dci^eloping dish. Such a grid 
will not only make for ease of 
working, but also will alloAv a small 
gas let Lu be liisLaliixl bcncatli the 
det'eioping dish. J hts can be used 
t« keep the solution at an nnvary¬ 
ing teniperature throughgtit the 
working day. 

As the most popular of 

deveinpers. is practically inert at a 
teinpeiature of (to°, while aL its 
best at a temperature of 65'^, one m\i 
appreciate the imjiortaTicU of this 
point. Therefore it would be wise 
Lo keep a thermnmiuer more nr ]esr 
pemiaiicntly suspended in the bath. 

l“he developing dbh will, of course, be 
on the left of the sink, tliK stop bath 
and fusing bath will occupy the iie.'ct two 
positions, moving to the right, and both will 
lie on slialhnv grids aud ntiL at Lhc full depth 
of the sink. {A supply oi small movable grids, 
stored underneath the .^ink w^hen not in 
use, is highly recommended) The cascade 
washer will occupy the rest of the available 
sink space. This w^asliei% possibly one of the 
mnst effective for commercial dark-room iise, 
consists of a of shallow sinks rising 

in tiers, Tlie fresh water enters the first 
and highe^^t (nn the extretne right), drains 
through a series of holes into Lhe noxL 
in the sori«, and so on, as shown in 
the accompanying sketch. Prints for 

Avashing enter tJie cascade in the 
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Jovrest section on the extreme left and 
work their ivay upw:iridA. For high-class 
portraiture and work of a siiuilar djuracLvr 
fifteen minutf^ per section is a sound rule, 
ajid will produce satisfactory rusnlts in most 
cases. 

himitation lU sj^acc may render it impos¬ 
sible to iitstal such a w^ashcr. Should this 
be The r.asje, further mention is given of two 
compact and quite clBcicnt w’uslicrs. 
lhe first—the Kodak rotary washer—i$ 
operated puruty automatically and nec(L=i no 
attention. The prints are placed in a 
dmm, which in it.^ turn is contained in a 
eyliiider. W'aLer and am combiiied enter a 
series of cups at the end of thewv^shingdrum, 
causing it to rotate in tlie cylinder key 
to illustration above). 

possibly the simple.st 
of w'ashing armnge- 
ments is the nrdinaiy' 
dish fitted with an 
automatic siphon. 
The frnsh w'ater flows 
ill from the tap and the 
tainted water is drawn 
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away from the bottom. This system is quite 
eftirient for waiihing prints in smatl qinuititiE^. 

To rovtrt to genctaJ principles, the washer 
should <lt leost end near the enLranno to the 
g1ai£itig, drying and sorting 
room. 

arrangciiicjU^ if the washer 
ends Hush with the parti- 
tiuuiiig wall between the 
two rooms, would he lo 
a hatch pierced imd htlcd 
with a warning hell and 
light-trap, so that time 
could be saved and workers 
in hath rnoms be in com¬ 
munication vnth one an 
other. Washed prints could 
thus be passed through for 
hnistiing wit lion t delay, irnd 
there will be considerably 
decmsnfl danger of their 
bcuig damaged. 

Lights. The sink should Im- lit by an 
utangc safeJiglit of a suUabLe Lo the 
general clasA of work anticipated. I'or in- 
stancep for conventional comn^ercial work a 
Wratten Pyramid with a Series T safeJight 
might be dioseii, while fur slower printing 
portraiture work Series m would be .idinii 
able. The Wratten Pyramid E-amp is 
described and il fustrated in page 514 below. 
In any Cose the light must be adjlisted so 
os nCE to shine into the eyes of the u^icr- 
ativo. [Suspended alaive the dish nod 
canted upwiirds towards the rciu* will be 
found the be.Hl portion to n^'oid glarej 
A well’Screened \aewing Jigh l cnilxjdyune 
af>a*watt ijearl bmp will be 
placed directly over the fixing 
hath for viewing and reducing 
prinLs. Tills should be opetaled 
by foor pressure atone, leaving 
the cqHfrative's hand^ free fur 
working on the priTU Such 0 
teat «diould be |xjs.iible withoiit 
hajiuful effects from escaping 
light if the iampi.H in tlic righi 
So far as the rest of the 
sink is roncemed the normid 
dark-roum lighting wall suthce. 

At The hack pi the sink 
sbeives ore retjuired to take the 
iii-cessary reducing chPimcHls 
etc. There Tiiust a bo be 


provision lor Winchesters of dcvtloj.>cr. 

Wlien a comparatively limited amount of 
work ts expected it would be Found pniicv 
tn provide for the Winchesters being inverted 
and httwi with a tube and 
tap arrangement^—siu fire- 
venting the passiug out 
□ f any arc u m 111 a t e d 
sediment (Fig. io|. 

A spare tap placed cen¬ 
trally and fairly high over 
the sink—fitted tvith nihlier 
fkuse and spray end, wdifeh 
is coiled out of the way— 
a gudgcl for which a 
hundred uses wili 

bfl found. The space tmder 
Lhe sink can be utilized as 
storage space -contain ing 
racks for spare dishes, etc. 
The side of the room 
up^Hisiie the sink ^liould 
be occupied by a bench tuul tlie veitical 
enlarger. The bench will carry negatives, 
layouts, instruction slicets, etc., and also 
house shelves for the larger sizes of papf^r 
uijcd in rise enlarger. 

The Enlarger The oitlarger itaell mu-^t 
be free of obsLructinns. Space all round 
is essential for eEisy movement when shad¬ 
ing, etc. Choice of the make of enlargnr 
restii entirely w^Ith the piirchasw—there 
being mauv excellf^nt types iiiarkeLed 



M. filpn ip^ tinriL rtryJjix **Lth sp^Md eJI^ fer Tiad f 

.iluchmiiAt d*L«liinin- 


Enlargerj : but speaal points might 

tie noted 

The honj^ontdl type has a certuici advan¬ 
tage ovet UiK veriicoJ iuujsmuch as a greater 
.legree ol enlargement is |xissible. 

The tlluminani con also be placed in a room 
entirely apart, the light etiLeririg thv en- 
larger projjer Through an apenure in the waJj. 


An even bet ter 



Enufn di^h i^phnn eu^ 

liv iwum and Jx rinwj. 
off fnsm th% bgiEvm 
PJjBtK^ fnaiif-rr. Ird. 
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This prti\^ents any leakage ot light iuto Llii: 
enlarging room itself (.wr isaketch). Here it 
might be said that the condenser type of 
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enlarger has the adeajUago of yielding a 

hrighl and ama^ngly shafp result, ^bile 

the fl.ashed Opal or ground glass type 
produces enlargements of a softness more 
^uirahle to portraiture, etc. 

The vertical larger s definite advantage 
lies tn its compact nature, though it must be 
borne in mind that a cailiiig miwt he high 
enough to take the full c,vtension uf the 
lantern. Also shading with the hands is 
much easier and -'contror' can lje better 
seen during exposure. 

On some instruments the movable lantern, 
carnera and lens panel are supported at tlie 
Sides—on others at the bade. 

The former type limits the siise of paper in 
accordance with the width apart of its siip- 
f>orts, but enlargements up to 40 X may 
comfortably be pi educed on vRrtirais of the 
Sicbcl type. Tt fs well tu leEnemlxrr tiiat 
imjtmments such as ilie '''ililex" enable 
both enlarging and copying woi k to be pro¬ 
duced hy the saiuo motleL 

The foil owing comparLioii of dtuininanTs 
might advantageoTudy be home iu nrind ; the 
first type—mercury^ vapour—costs but liiTle 
to run and poswEssiefi the great advantage of 
Coolness. It is, however, fairty c:of5th’ to 
instal. The stecond t3rpe -half-walE—con- 
suines rather more current and thrown off 
quite sin appreciable amount of heat. On the 
Other hand, finit cotst Ls, low when compared 
with mercury vapour. 


tl«lrU0nul 
Uihi 
naurifll 


Tf rhe hall-watt lllumiiiant bs chosen, one 
point should alway.s be watched if damage 
is to be avoided. Before using film nega- 
^ tivea—particntarlv li they axe on the 

dense side -both negatives and Cover 
gloKses should be thoroughly aired 
and so devoid tjf damp liefgre bcinj;^ 
placed in the enlarger. 

Should tile planner wish to be 
really thorough a sepsimte lamp- 
house niigliL be hiiilf. In this way 
Ijoth half-watt and mercury vapoitr 
could be uistailed giving the operative 
choice of the jlluminant best filled to 
the job ill hand. Such an arrange- 
mpnt is not a necei^:iity^ but neither 
is il pute hix'ur\r if the planner is 
emhradng the blghuht ,Rt.i.Eidards. 
A rheoiitat or dimmer fur the 
maximum of light eontrn] cotild be 
a further rcfinetneni. 

General practice proven that a choice Of 
lenses is JiidLs|a^n^ble. I'hese can either he 
fitted on unifonn size but individual panels— 
for ease and speed of chojiging-^r the two 
or three lenses likely to be in constant tise 
caa be moTinted on one long panel—which in 
Him is mounted nn a sliding or riuinKr 
arrangement whereby the needed lens tan 
rapidly be slipped into position. 


PdpEr Holder 

For the enlarger Labk a good paper- 
holder can bfi home-Tnade. Materials rEquircd 
are an old picture ftaiiiu complete with glass 
and a couple of tins of '' Hdctngraph '' 
compfDsition, 

First run " liquid cenient or aiihesEve 
tape around the glstss where it media the 
franicv to make a waterlighL joint. Then, 
while the contents of the tins are being 
melted in a saiTcepan of bulling water, slowly 
heat the glass uver a gas-rtng luilil it is 
quite hot. 

Next place the heated glass and frame uu a 
|M!rlectly flat, level surface (check this with a 
spirit level), ditrn |xuir the compositioii. fairly 
i[uickJy but evenly, over the entire surface 
of the gliibs. 

Le^ive tindJ cold, when the com position 
^viJI be quite siet. It will he found that on 
fiiicli a surface the brumidc paper will lie 
perfectly fiat if jnst smoothed dowm at the 
edges. Care should be taken not to injure 
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this surface with the finger-nails when remov¬ 
ing paper after exposure. 

The third angle of the wall contains a nest 
of drawers for the stock of paper and the 
printing hox. 

A word here about paper. Should it be 
anticipated that only two or three grades 
will be in constant use, it will be found an 
economy to have made box containers which 
automatically close after the withdrawing of 
the required paper. These are tidier, speedier 
in action, and safer to use than are the card¬ 


board boxes in which paper is supplied. (A 
sketch of such a box is appended,) 

A supply of clean, clear glass cut to various 
sizes should also be stored conveniently 
hereabouts for enlarging from films and the 
making of odd-size masks. 

On the subject of printing boxes much 
could be written and many individual tastes 
quoted. For general commercial work, how¬ 
ever, certain rules must be observ^ed. 

Printing Box. First, the box should 
have an illuminant of nine to twelve evenly 
distributed 40-watt lamps—and, in addition, 
the usual red pilot light. 

Possibly this might be considered by some 
an excessive amount of hght, but it is essential 
that perfectly even illumination be obtained, 
and such lighting is vitally necessary. 

Immediately above the lamps should be 
placed a sheet of pale yellow glass, and above 
this again (and just below the top plate glass) 
a sheet of ground glass. 

The purpose of the ground glass is to carry 
shading tissues, masks, etc. 

The yellow glass not only carries the sought- 
after ideal of absolutely even illumination a 
stage further, but by increasing the exposure 
time it brings into existence a certain amount 
of compulsory control. 


Under such conditions a negative of normal 
density will require about four seconds 
exposure, using bromide paper—an admirable 
standard. One has obser\"ed printers giving 
no more than a fast " up and down of the 
contact pad, and even then finding the 
exposure overfull. Such conditions are cer¬ 
tainly not conducive to good printing, and 
also lead to much unnecessary waste of 
paper. It is, of course, possible to add to any 
printing box the refinement of a dimmer or 
rheostat for further control. 

Recently a well-known photo¬ 
grapher had constructed to his own 
specification a printing box designed to 
cope with difficult negatives—nega¬ 
tives which normally would require 
much laborious cutting out of varied 
thicknesses of tissue, etc. 

The box had no contact pad, 
pressure on paper and negative being 
applied by a sheet of plain white plate 
glass held in position by spring clips. 
The switch was operated by foot 
pressure, leaving the hands free for 
local shading. The sides of the box were left 
open on this account. Furthermore, the 
plate glass pressure pad rendered the feat 
easy to accomplish. Such a box, obviously, 
tvould need adequate screening. 

Some might consider this box an un¬ 
necessary elaboration, but a modification of 
the idea in the form of a pressure pad supplied 
with the machine will be found extremely 
useful in practice. The normal pad is inclined 
to give more or less pioor contact when it 
has become worn, and has not the merit of 
transparency. 

If one anticipates orders of prints in 
large quantities from, perhaps, copy negative 
work, a large printing box (approx. 20 X 
16 in.) would be a sound investment- Such 
a frame could deal with four whole plate 
negatives to one exposure, thus saving time 
and expense in production. There are 
several makes available—out of which one is 
inclined to recommend the ** Boardman,'* 
with its ease of light control. .A trap opens 
in front of the frame, w-here additional opal 
glasses can quickly he inserted without 
ifficulty—the illuminant being of a direct 
diffused light type 

Admittedly there are in existence types 
using reflected light—but they have the 



PAPER BOX. Fi;, 13, Self-closinf box container (or storlnf bromide 
paper. The container Is itcached to the wall and the lid falls automatic' 
ally when the hand Is withdrawn 
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disadvantage of bulkiness — extra space being 
required for the shielded lights under the 
printing base. Unless the “ direct light ” 
type are very adequately diffused they cannot 
claim such an even quality of lighting as 
can the " reflected light type which, on the 
other hand, are slower in operation though 
using similarly powered lamps* 

Printing Room Lighting. General 
lighting of the printing room will include an 
orange safelight (a 6o-watt lamp in an amber 
glass cover, from any photographic equip¬ 
ment dealer, is adequate), and ordinary light¬ 
ing for w'hen no printing is taking place. 
Should it be so desired, a combined lamp 
doing the double duty can be bought. 

Actual recommendation might be extended 
to the " Kodapan Unit Illnmination, which 
uses reflected light only. The lamp is designed 
to light efficiently but safely a working area 
of 30 square feet with a ceiling height of not 
more than 10 feet. Should the ceiling exceed 
this, the Kodapan ” must be used in 
conjunction with a specially manufactured 
reflector. 

Minor details of equipment in the printing 
room will include : roller and hand towels in 
easy-to-hand positions; a large dial seconds 
clock ; a special drawer near the printing box 
in which can be kept the many odds and 
ends so useful to the printer—details like a 
steel rule and a celluloid rule ; cardboard and 
plasticine, together with a supply of stout 
but pliable wire from which can be made a 
variety of roughly shaped shading tools; a 
dusting brush and duster; tubes of black 
and crimson water-colour paint and spotting 
brushes for minor negative adjustments; a 
12-inch or larger paper trimmer; and 
finally an easily cleaned metal rubbish bin. 

Drying and Finishing Room. The 
sequence ends with the dryung and sorting 

room. Ready means of access to the 

printing room should be provided by means 
of sliding light-trap — 

doors in addition to the 
liatch already mentioned [ r 

—the main purpose of 
that being the quick 
dispatch of the wet 
prints from the printing 
room. 

An a 11 e r n at i V e ar- 
tangement (and better 


one if considerable traffic ” is expected) 
is the light-trap entrance, which is constructed 
with pulp-board and quartering and ex¬ 
plained by the accompanying sketch. 

This final room should also be as commo¬ 
dious as circumstances permit, as quite 
possibly it will be the busiest. 

It must be well lighted, as all operations 
requiring safehghts are now concluded. 

Immediately beneath the communicating 
hatch should be the squeegee bench, A 
slightly inclined surface covered with 
“ Runnymede ” rubber flooring should be 
finished off vvith a three-inch wood surround, 
the whole surface of the bench thus becoming 
a large tray for the collection of water. 
There must, of course, be provision for 
drainage. On the extreme left of this bench 
a small portion should be isolated for the 
reception of w^et prints arriving through the 
hatch. Under this bench provision could be 
made for the chromium glaring tins, w^hich 
must be kept perfectly clean, free from dust 
and organic matter. Wipe and dry in the 
same manner as you would heat a mirror; 
on no account use metal polish or violent 
rubbing. 

If preferred, it is possible to buy a rolling- 
out board with a cover and water tray com¬ 
bined, This is quite efficient if not quite as 
solid as the foregoing arrangement. 

It is opportune to insert here the rule that 
all drying, whether by heat or by natural 
means, shall be kept apart from the dark¬ 
rooms proper. The same rule must likewise 
apply to any toning that might be 
required. 

In this orderly serial there now follows the 
drying and glazing machine—which can be 
electrically or gas heated and fitted with an 
automatic cut-out operating wffien a maxi¬ 
mum temperature is reached. It should 
further possess a sprung pressure pad as in 
the Agfa type. Such a pad ensures close 
contact between the prints and chromium 
plates, obviating those irritating and un¬ 
sightly collections of tiny air spaces which 
so mar the glaze. An excellent utility machine 
is 24 X 16 in.—a machine of these measure¬ 
ments being able to accommodate one 
print measuring 20 x 16 in, or four prints 
10 X 8 in. 

For drying unglazed and matt prints a 
cupboard should stand next to the glazer. 
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\i shciiLd conLiin .m electric fan iuid a small 
heater plua a nest rsf frames. These frames 
are covered with butter mu^lhi on wliich thtr 
prints are laid fare dniwm. The number oi 
prints tliat one Is able io diy in an acce^s^oty 
of thi-s rieisciiption is extremely astonishing. 

Stili tias'clJing in the right, the next Ttem 
in seqnence would be a fairh- spacious bench 
for the acconirncKlktinn of the print Triiniiner 
and dry mounting press, Tlic latter may 
again be electrically npented, with a red 
w-aming rear light to avoid wsistage 

of current. Provision should also be made for 
a small gas-ring—required for heating the 
mounting irons. 

Underneath and above this bench ilrawers 
or shelves rnnst be fitted for the storing of 
mounts^ lissues, wax mounting sheets, etc. 
Further provision should be made for a 
spotting desk, with indi%idiial lighting placed 
so that the worker will not be cumixlled to 
dudge his ow'n shadtnv, 

Then follows the negative racks, the ofhee 
bvetion of the filing system and the negative 
drying cabinet. Here, one might say, is the 
directing intelligpoce of the w^holc diirk-rw>ni 
procedure. 

Froin the diynng cabinet to the light of 
this odice section negatives can be sorted, 
attached to their related data, and handed 
into the printing room. On the tefr are 
rctiirucd negatives waiting for disposal anil 
storage. A really coinpcteiit jjerson in charge 
iiere can make the tlifferonce between siiiooth, 
tlow'ii^g efficiency and ttHuplete chaos, afid 
tidy habits are. essential. 

In this room, also^ and with the same person 
in cli^g^e, should be stored the main stock 
of ^cn^itised rnatvrud. Metal lock-up cabinets 
are ideal for this purpose. 

General CDnsiderations. For tJic lighting 
and heating, number all switches and their 
rcspncLive fuses; in the event of a fuse bbw-ing 
little time is then wasted in Inc.iting the right 
number. Main white light switches should 
always be distinctive and quite separate from 
ah others. .-\n easily accessible main sAvitch 
neat' the euLrance dnur is advisable, and this 
should be ^iwitched ofl wdicn closing the 
Juunis. 

Switches likel_v to be haiidJcd with Avei oi 
dump hands should either be of ihc ceiling 
type operated by pull cords (handles sfioidd 
be ii^tintcd \rith a luminous paint fnr when 


working in complete darknc&sh or should 
be of the bakclite heacily insitlated type 
There should, of course^ be uiily a ruby lii^ht 
iii any connecting corridor from which stray 
rays may penetrate dark-rooms. 

Fur the purpose of ccmiumy all dark-room 
lighting should be installed on the power 
rate instead of on tltc lighting rate, a.=i tliL- 
is coi^idcrahly cheaper. 

The construction of riie rooms described 
could, iierhaps. be best curried out m u base 
merit always provided t he ventilating faedi- 
Lies are adequate. One Ls tints saved tftc 
problem of the elimination of unwanted 
daylight, and in addition the question of a 
perfectly controlled lemi’arfaturc vr more 
easily solved. 

The serial operations outlined in this 
article (and illu.strated by the accompanyitig 
sketch plan in page 503) will not only help in 
sysleniatic mnning and the Ciiay llt>w ot 
work, but will also help considerablv in 
maiiUalning discipline. 

Rad dark-room organisation will bring it-' 
o-ivn trouhles in Its train — slovenlinei^s, =dip 
shod methudji. rareJessnesSp wasti:, and, more 
linportani still, a general decline in the 
quality uf the w'ork done will inevit- 

sibly result in a proportional declin*^ in tlic 
Rum total of the voltmic of busiiu^ which is 
cuLniiitfd to. the firm. 

i^mouth w^nrking also k^d.s to irniuoth 
tiiinpprs — with a consequent lack of 
internal fEssensions which are the cause of 
150 much hajftj. A contented and efficient 
staff Li the first sigiial on the road to ulliinale 
success otid Ls fairly easy to ensurr if only 
a little fnriesight and taci are exerted on the 
pan of those who ajX' in rhargn of the 
liujiLness. 

One finat warning. The wfisc administration 
w'ill he constantly on the watch for aiiy signs 
of ov'cr-confidence. Any excess of confidence 
in thft infallLhflriy of staff and equipment 
meojis, sonnet: or later, the entrance of care¬ 
lessness and lark of attcation to w^hat have 
contc tn be regarded as Hnicktri^ dctsdls. A 
keen eye and a quiet word in the right quarter 
now and then will work wonders in keeping 
the system alw'a at the vctv peak of its iomi. 

Vm really good photograijh needs and 
deserv-ua cnnstaiil care thronghout 
phase of iUi production. Tliat is the funda¬ 
mental tmlh which must always be observed- 
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DARK-ROOM: (4) ITS PROPER ILLUMINATION 
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The ilEufnlnicl^n oJ dark-r^^c Ii often re^rded u ^n ^Wkw^rd one for th« am 4 teur in 
f^rtkul^r to 4>olve. k ¥will be leen, however, in the followlrv^ artldo tha^ for hoch 
iinicoun and profouicnali viriouf form of iafflll^hu ir* available whldi provide for 
eflicierit ruulu and to mfonable working condirlons. The recommondaiJonx for righting 
whGfi working on various klndf of films and of prJrcEng pipen ire ol parxJculir value 


T ill: problem of dcirk-roocn illununuiion is 
aj9 old as photography itseih In the 
eiTfly diys, however, it was a compuia- 
tivfly simple om because sen si materiais 
were slow anil '' ooiuur bJind/'^ and liiedanger 
oi fog^ng therefore relatively smah, 
ImprovTJMid safelightj? caiild be TiHed w^ith 
Unpiinity, and because of thi s Jit tie sclent i Re 
consifleratTon was given to I he question of 
dark-loom Llltuiiiiiatiuii. 

Since those days the manufacture cl 

suiLsitive materials has made enormosis 
progress, and with this progress dark-loom 
ilhimination has become a matter oi the 
utmost importance. 

Sensftivfty of Alowr/oir 

l':itiiilsions have become faster—that is, 
more rapidly sensitive to light and therefore 
more easily fogged tuid they have become 
more colour sen-^itive—th.at is, they may 
be logged by ligbt of colours which would be 
perfectly safe wHth " colour-blind " materials. 

But although fur these reasons great care 
fhoiM be exercised in selecting and fitting 
Lip the illumination of a dark-room, it dor^ 
not follow tliat a pliotojgmphic work-room 
needs to be inconveniently dark. The 
e&sential point is tLiat the liglil used shall 
be siije, mtd provided it is safe there is no 
reason why there should not be pknfy of il. 

Indeed, the term dark-room today is 
somerhing ol a mtsnomer. Even w'hen 
dealing ^vilh pancliromatic materials it is 
possible to light the room sulTicienily welt 
to see and work in comfort after ^he eyes 
have become accustomed to the greenish 
iUiimination ^vhich is recommended for this 
type of materials It would therrfor^ be 
more appropriate to refer to a " dark-room " 
as a " work-room/" though in view of the 
tact that dark-ruum iuis by usage beeuuic 
the universcdly accepted term, its use is 
OtuiiitaiDcd in this article. 


Safely Is, of course, a relative term. 
The siandard adopted for WTatten safelights 
is thal if the s|>ec:ifieel dry' sensiti%’e materia] 
tsexpo^ed for 30 seconds at a distance of tliree 
feet from the surface of the recommended 
safelight, no fog is produced on devcLupmuit 
—the use of the salelighr in a Wratten 
Slandiiid Lamp fitted with a bulb of recom¬ 
mended power being assumed. 

This standard has its basis in normal 
photographic practice becau^ in urdiuary^ 
use dry materiab need never be exposed for 
lunger tlian 30 seconds, and when placed in 
the developer they become le^ seruiLtivc. 

In order to maintain safe yet comfortable 
bglkting ill a djuk-riKim the best method 
is to employ two typ^ of ilJumluaLion— 
general and local. General lUuminntion, 
lights the room ail over; local iUuminatioii 
pruvidcsi stronger light w'here necessary. 

For general illuminalion a special type of 
lamp has been designed. This is suspended 
from die ccQmg ; the light in thnjwn up* 
wards through a safeljght and is ledceted 
downwards from the ceiling to illuminate 
the roorn, H the ceiling is broken ur uneven^ 



KOPAPAH WALL UNIT, TKi **11 yfllr %**n titrt U 
deatiMd on du Hni* pr^nCI^M of kIlynilnACian jlI th« fm¥\iBi 
AKturi- liltnEYiud in ^IS, but •rt'httH* iS* iKUrit InEjanda^ 
br ftrafr^ llluirrfilnaElyn. thli bmp ilijvwi ihv ih|bL Iq i. ipjKLflt 

dli-K4l4tL Tlii xfdK piviCKi ■ntbl> ibiB ufM^ ^ nJii- 4r li^wfr 
sbi limt H wll] 
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then a suitable reflector is suspended betvveeii 
the ceiling and the lamp ; and this reflector 
is also desirable if the ceiling is more than 
ten feet high, as otherwise the strength of the 
light reaching the lower part of the room 
will be too greatly diminished* The ceiling 
should be painted white to secure the greatest 
possible degree of reflection from it* 

Needless to say, the question of whether 
indirect illumination is nsed at aU will 
depend upon the amount of work which the 
photographer does in the dark-room, and 
probably many amateurs will feel that they 
are prepared to dispense with the added 
convenience of general illumination* At the 
same time it should be remembered that 
comfortable working conditions do have a 
perceptible influence on the quality of the 
work which can be turned out and con¬ 
sequently general indirect illumination is 
recommended where possible* For dark¬ 
rooms in which a great deal of work is 



WRATTSN PYRAMID LAMP* Thti lamp Is especially^ 
suitable For workrooms in which a cetling Fitcing can be 
satisiactorily hung. One of its chief advantages Is chat an adjust'^ 
able rack at ch* top enables the user co adjust the direction oF 
the Hfht as he wishes 

done, as, tor example, in photo-finishing 
works, general lUumination is, of course, 
indispensable* 

Various forms of safelamp are available 
for local illumination. 



WRATTEN STANDARD SAFELtGHT* This lamp firtinf 
Is a very usefiit accessory In any dark-room because no ray of 
Mphe ran be seen when It is enclrely closed and when the slides 
are open no direct |i|ht emerges* An advantage of the fitting 
Is that the tight ran be easily changed to suit the sensitivity of 
the material being handled 
PhdCos in this poge, Kednk, Ltd* 

Probably the most generally useful type 
of lamp is one which will stand on a bench 
and can be placed where required, or screwed 
into position. A well-known type of lamp, 
the Wratten Standard Safelight, is illustrated 
in this page. No direct light is transmitted 
by this lamp and the safelight can be changed 
at will according to the sensitive material 
which is being handled* Another type of 
lamp is that which is suspended from the 
ceding ; the one illustrated in this page is 
the Wratten Pyramid Lamp, which is fitted 
with an adjustable rack so that the light can 
be directed at various angles. 

The price of safelamps varies from a few 
s hillin gs upwards, and the best advice that 
can be giv^en to any photographer is that he 
should purchase the best lamps that he can 
afford* Safelamps must be light-tight, and 
they must be capable of remaining in use 
for a considerable period ^vithout danger of 
overheating. It overheating occurs the 
structure of the lamp may be affected and 
the safelight may be damaged. The pur¬ 
chase of a cheap lamp or an attempt to use 
a home-made lamp usually be found to 
be false economy* 
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KODAPAM CEIitHS UfilT. tlin JlthbJni timXutm ttTuy\1twt 

i HtiHrdl \n ^ht ^irk-rEmm -tthhauK pHrinlnJnf 

Iran raf» 14 fill OR iny iJrm Ml rHIui 

th* caHInj jnd irt llitri inni riftiflid. Th4 i*ril* 11 

cxj^afulPf iBiraPd thi -of «tnr nivt firMfhtin 

dviE direnly an In wArk Frt fund 

Gtcax care shoiald be taken to use the type 
and strength nf illumiiiatiun—wliathcr il be 
electric, oil or gos- which is recommended 
for the particubr type of lEunp, as otherwnie 
the light wLicLi is given may not be safe, 
Vury seldom is an elect n'c lamp nf greater 
power than gas-fillcd pearl type 

retommended -usually a 25-watt pearl (noT 
gas-filled) Jamp is correct- 

The actual stfflight — that is 10 say, the 
LransliicerLt material through which the 
illummatinn pajises—varies according to the 
material which is being handled. The most 
5c:ieniifically correct fonn of ^felight i$ 
obtaii^cd by using Rheets of gelatine or other 
material of the required colour between two 
pieces of glass. 

I'or developing urQiycIiroirsatie iiegaiive 
materials a suitable red safelight may be 
employed, but if pan¬ 
chromatic materials 
are going to be 
liaiidled a light of 
a grfH’u colour has 
tn be employed. 

.Although panchro¬ 
matic materials [tre 
sensitiVe ip ail 
colours and there¬ 
fore theoretically 
would be fc^ged by 
light of any colour, 
it is possible to use 
a of green ilhi- 
miJiiUion to which 
the retina of the eye 
is far molt sensitive 
tlian is panchromatic 
him. This is the 


iypt of light tised for Kodapan illummatioii- 
The light given is exceedingly dim, but after 
a few minutes the eye becomesamlima- 
ti^ed '' to it, and it i.s then quite sufTictcnt for 
comfortable working. The light is indirect, 
being reflected from the ceiling or—if the 
ceiling-i^ bi'okcn—from reflectOfs suspended 
bom the ceiling. A loading cabinet to ItDld 
iilniH a^vaiting dc^elopmcnL is necessary, 
since this prevents direct light from striking 
them. To siecure entirely successful results, 
tlic Kodapan illumination should be in¬ 
stalled in accordance vittb the makers' 
i list ructions, the diagraiti in th\$ page 
shows a t^'picaS photo-hnisher'a workroom. 

For the maiiipulutlon of bromide papers a 
safellght of an orange colour is indicated. 
,'^lthnngh bromide papers are often fast, if a 
propel ly and scientificaUy made safelighi is 
used it is .surprising hD^¥ much illumLnation 
can be employed without fear of spoiling 
materia! : deep orange light is not necessary. 
The use of one ol Lite modem bromide safe- 
lights is of the greatest assistance both for 
novice and expert. In the illumination 
provided by such safeiights as these there is 
no need, in developing, to aJlnw for the fact 
that the light is of a different tone from 
that in which the print wiQ cvciUually be 
setai; development can be carried to the 
same depth as will be finnity required. 

F(ir krge bromide workrooms general 
illumination is usually used : the light being 
reflected down fram the tieiling or frotn a 












































DAFIK SLIDER-DEFECTS IN 

rcIlLirLuj^ as desmbcfl, Vcr amateur use, 
local Tlkimination will [luimRilly he ennngh. 

Gaslight payers, which are much sbwir 
Than bromide papers^ do not call for Thff use 
of a safplighr, but tieverthcless printing 
becomes a niucli pleasanter and mnre con- 
\ enienr opera lion it a safelii^ht is usixJ. Tlu; 
safeli^fhl rccouiniundetl for gaslight papers is 
yeJloiv. A Special type of lajiip liiis been 
designed turuse in printing rooms of finishing 
w'ork^^ for providing Vdox IJiuinination 
D. Sc P. Work, page 493). This hangs from 
rhe ceiling and throws light upwards, to 
provide illumination by reflection from above. 
At the same tirne^ a beam of safehght is 
directed downwards for direct iUunilnaLion. 

Many photo^mpheis^ botli amafeiir and 
prijfe5«.sionaJ, have been inclined to take the 
term dark-room too literally. Apart from 
TL^jng lamps which gave less ihumiiiuLioEi 
thiUi call Lhj jxrrfeetly safely employed, walls, 
dfMjrs and ceilings were rrequciitly f?aiiucd 
dead black. Today the mf>dem dark-TODm 
is usually painted white. Su long os the 
light Is safe the more it i.s reflected, the more 
convenient are working coiiditioni.. It is 
far wiser to have white walls with safdight 
than black walls with ansafe light. 

DARK SLIDE« ITie holder of u sensU 
tive dry plate, with which it is ifiserted in 
the back of .a caniem, is culled a dark idkle ] 
with the plate it replaces in the camera the 
ground-glass screen after foeussiug Ls com^ 
pletc. I L eonsislH of a holder proper, and a 
front shutter W'hich is withdrawn after in¬ 
sertion isiLu the camera. The dark slide may be 
double or single. The forrnar are ait her ojien, 
i\t\ iMJok-furm, when one plate is pluced in 
each side, or else solid, in which case the tw^o 
plates are introduced into an opciring at one 
end. lliese dufh slides, not in general use 
by the amateur, are usually of wood. 

Single dark slides are generally metal, 
being made of either aluminium or thin iron, 
and hold one plate each. The plate, him side 
u]K is placed in the holder, where n is 
rt lmnL-d by :-pring .‘ind The front sliutter 
is slid into grooves in xhc holder, covering the 
plaLc. A light-trap of plush h<s. along the 
top cl the slides. Two |>oi.nti!i to be noted 
by the amareur .are (i) ihe iiecLissitv for 
placing the plate in the slide film side out- 
w^ards so ihai w’hen the front slniiter is 
wuthdraxsn the plate faecs the interior of the 


NEGATIVES AND PRINTS 

camera ’ [zj the iioL-csriity for careful placing 
of the Iront shutter squarely on its grnnx’es fn 
avoid lifling ihc light-trap and so admitting 
a stieak of light ; and fbe necessity for 
keeping the slidu entirely free froin tlust, 
wliidi, if it settles on the emulsion, will 
prevent liglii-actfon aud s<> produce what 
are knrnvTi ,as ■" pinholeFi" in the negative. 

DfFECTS IN NEGATIVES 

AND PRINTS 

Thf Tiniih^ print majr Miffer ifrem onfr or 
rnore 0( 1 numtier at which nukf be 

ivQided wjth I lIccJe cayLion. Mr. W, L. Fr 
Wanclt Hon. F.R.P.S,, dcserlbei thist de. 
f«u and pQinti out their r*medj«. the 
iftcand part ol the article Mr. S. W, Oowlftr, 
A-K,P. 5 .. throws furthrr li|hton the probitm 
in regard to cin« 

It is very important Jor the modem 
photographer to do all hi his poxvi&r to 
prevent The pesdhilifies of stratche?:, 
spolyp OB any J^imilar defect in bis negatives! 
This is the case UrcaiLse most xvorker.s usa 
bmtdh or • miniature," skis, and the slight¬ 
est TTUperfeciioo li'eiidcrs the negative nseiess^ 
Fog. Most defects met with cm fibn 
negative^i oie due to lark of care In handling 
the sfKKik. \I.an> photographers fail 10 realise 
that even whon the spool is wound within 
its jsrriTecfing paper, if the latter k not tight, 
or if iEac Hijool is expowd to ven^ strong 
light, fo^ng at the edges fs inevitable. 

Cate iiiiLsi themfore be exercised to kec]? 
rhn film tight upon its rnre after the .securing 
band has bi'en broken, when loading. If 
the Operation nmst h<^ doBie iu strong fight, 
only siifhcie^ni of the backing should bp nn- 
roUed so thread into the riceiiing spool. 

Care must be Luken when Lhreafling the 
paper Shat it wtiJ run Hiraight. Neglect of 
thi.s means edge fog^ or tlte fdfn mny become 
ianitiied, pnrstciilorly in The cose of vpr\' 
flrnall came fas w^here the spELce in the sikhjI 
diambers is reduced to tlic minimiiinu 
fS'w furiJicT liiiJer b'og.J 
Light Trap! in Slides. In nin$i metal 
dark slides the safety shutter dravvii right nut 
before an exposure is made. In some caM.tT 
the only provision for e.vcludbig light is a 
strtp of plush or velvet. In time the pile of 
the velvet becomes w'om and flattened so 
That it no longer fifhi the slot, with the result 
that the negative is fogged at the upper edge. 



DEFECTS IN NEGATfVES AND PRINTS 


Handling Film Packs. These should be 
kept in their cartons both before and after ex¬ 
posure, and when loading or unloading them 
the front of the pack should never be touched. 
Pressure on the front will inevitably fog the 
edges of some of the films. The tab should 
be pulled \vith a steady, continuous motion 
so that it runs straight through the slot, 
ft is as well to put a finger on the remaining 
tabs while changing the exposed film, as 
this prevents moving of the next hlin at the 
same time. 

Reticulatiom Reticulation is a form of 
shrinkage of the light-sensitive emulsion on 
a negative and takes the form of tiny 
" crinkles " in relief either all over or on 
only part of the negative. There are several 
factors which can contribute to this, but the 
most usual is that of using a warm developer 
and a cold acid fixing-bath. Reticulation 
is dealt with under its own heading. 

Scratches on Negatives. The roll-film 
user needs to be especially careful to avoid 
the several causes of scratched negatives. 

The familiar " telegraph bne " scratches, 
w'hich run across the film in the direction 
that the film travels through the camera, 
are generally the result of some roughness 
on the surface over which the film runs. 
It may be due to the roHers being too tight, 
or the pressure plate exercising its function 
too strongly. 

Care must be taken not to wind the film 
with the camera closed, there being so little 
clearance between the film surface and the 
bellows that there is risk of scratching the 
film. Another point that needs attention is 
that the camera must be free from dust, 
or grit; the latter, especially, if coming into 
contact with the film while the latter is 
being wound, or under pressure, will cer¬ 
tainly cause scratched negatives. 

Provided that it is properly threaded, the 
weU-designed camera will permit the film to 
be wound with sufficient tightness to prevent 
light from entering. Some photographers, 
when removing the spool after exposure, 
twist the spool to tighten it with a view to 
preventing the admission of light. This 
practice is to be deprecated, for not only is 
it uimecessary, but it is a very fruitful 
cause of scratches. 

Pinholes. These are due to small 
particles of dust on the surface of the plate 


when the exposure is made, so that they 
naturally keep light from reaching the emul¬ 
sion, To avoid this it is necessary to keep 
the interior of the camera and the dark slide 
(both inside and out) dust-free. 

Pinholes can be treated on the negative 
by a touch with a fine pen lightly charged 
with indian ink. 

Spots. A very common defect is the white 
clear spot, due to air-bells upon the film 
during development which prevent the 
solution from reaching the emulsion. Care 
in working, swabbing the surface of the plate 
or film during development will prevent 
these, as will the use of water that has been 
boiled and allowed to cool for making up 
solutions, 

Tear-Drops* Rapid drying is often 
responsible for " tear-drop markings on the 
films. Since these are most objectionable 
and are difficult to remove it is advisable 
to sponge all surplus water from the film 
surfaces before commencing to dry. This is 
best done with the aid of a chamois pad 
saturated in water and wrung out im¬ 
mediately before commencing the swabbing. 

A \’iscose sponge is a very useful acces¬ 
sory for wiping down films prior to drying. 

Blue Spots. The spots are generally the 
result of minute particles of iron rust in the 
tap water. A remedy is to tie a double 
thickness of flannel over the tap to filter the 
water. As regards the prints yon can remove 
the spots by appl^ring to each a touch of 
hydrochioric acid diluted to half strength. 

Yellow Stains* These may be due to 
stale or exhausted developer ; too short or 
too long rinsing between development and 
fixing; or prolonged development in an 
attempt to remedy under-exposure. 

Poor Blacks* Unsuitable developer, 
frequently too much or too little bromide ; 
over- or under-exposure ; poor quality paper ; 
contrasts too strong or too weak : grade of 
paper not suited to negative. 

Brown or Purple Stains. Prints fioatmg 
partly above the surface of the fixing bath, 
or partially sticking together during fixing. 

Foggy High-Lights* Stale or badly 
stored paper ; developer too strong or too 
warm ; unsafe dark-room light. 

Uneven Image* Development shortened 
to counteract over-exposure : developer 
kept stagnant instead of gently moving. 
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DEFECTS IN CINE NEGATIVES—DENSITY 


Stained Bromide Prints, The following 
is an effective clearing solution for bromide 
prints which are stained generally or locally, 
or of which the whites are not quite clean. 
Make up a stock solution i 

Iodine .. ... (5o grs. 

Potaasium cyanide *. . , ,, _ €>o „ 

Potassium iodide ,, ,. ., .. *. 120 ,, 

Water . _ _ „ lo ozs. 

Add only three or four drops to an ounce 
of water, and apply with a plug of cotton- 
wooh Wash welL The cyanide is a scheduled 
poison, and only a small quantity need be 
obtained, and the rest dissolved and washed 
down the drain,^ — W, L. F. WASTELL, HON 
F.R.PS. 

DEFECTS IN CINE NEGATIVES. 

These may be classified under the two 
headings of chemical and mechaaicaL 
Chemical defects are generally due to 
undissolved constituents of the various 
solutions used, which settle on the film and 
prevent the even action of the rest of the 
solution. Incorrect mixing of the solutions 
may also cause part of the chemicals to 
settle out of solution in a ffocculent state. 
Always see that the chemicals are dissolved 
either in the order in which they are given 
in the formulae or else according to the 
special instructions issued with the formulae. 
Uneven action of any solution may be due to 
insufficient agitation of the frames, racks 
or tanks in which the film is placed. General 
poor quality of results, or untraceable 
peculiarities, may be due to cheap or inferior 
chemicals being employed. Filter every 
solution before use. 

Mechanical defects are generally due to 
sheer carelessness in handling the film during 
manipulation in the processing solutions. 
Scratches may be caused in this stage of the 
proceedings, or may be due to a dirty camera. 
To settle this point, run a piece of blank 
film through the camera and examine care¬ 
fully without processing. Scratches may 
also be introduced in the printing operation. 
Apart from the fact that the apparatus may 
be defective, which is generally unlikely, 
such defects may be traced to carelessness or 
badly cleaned and maintained equipment. 
The remedy for such faults is to avoid hand¬ 
ling the film as far as possible in the wet 
state, when the emulsion is swollen and 
delicate. \^Tlere high temperatures are met 


with, some form of hardening solution 
should be used at one stage of the proceedings 
or another. Before putting the film to dry, 
it should be wiped down to remove scum, 
excess moisture (to prevent drying marks 
due to drops of water standing on the 
celluloid side), etc. For this purpose, damped 
chamois leather or a slit viscose sponge 
should be used. Unless this is kept scrupu¬ 
lously clean, it may itself also cause scratches 
on the film through accumulated grit or dirt 
in the pores of the materiaL— W. 
Bowler, a.r.ps. 

DENSITY AND DENSITY METER. 

The density of a silv^er deposit in a negative, 
a transparency or a print is a measure of the 
blackness, or light-stopping power, of the 
deposit. A density of i is one which transmits 
i/ioth of the light falling upon it, and 
a density of 2 transmits only i/iooth. From 
this readers familiar with the idea of 
logarithmic scales will observe that density 
is equal to the logarithm of the reciprocal of 
the transmission. The shadows of a normally 
exposed negative will be of density about 
o.i -to 0,4 ; and the high-light density, with 
average subjects, about 0.8 to 1.5. according 
to the degree of development. The arithmetic 
difference between shadow and high-light 
densities gives the ra^ige of the negative— 
often loosely termed the contrast—md it is 
to this value that the printing paper must be 
matched if a full scale of tones, from white to 
black, is required in the print. 

For the amateur the measurement of these 
densities may be made by the use of a simple 
form of density meter, such as the E.S.S. 
Density Meter. In this instrument a chosen 
small area of a negative, which fills one half 
of the field within an eye-piece, can be 
matched against one of the densities of a 
graduated step-wedge, which fills the other 
half; when the two sides have been matched 
in tone by sliding the step-wedge across, the 
density of the negative at that point can 
be read off by the position of the scaled 
step-wedge. Density readings thus obtained 
provide a basis not only for the choice of 
suitable paper but also for the judgement of 
printing time.-^r. L. J. BENTley, d.I.C., 
A.RF.S. 

See also Contrast; Negative, Density and 
Tonal Values ; Prints, Density and Tonal 
Values. 





DEPTH OF FOCUS AND HYPERFOCAL DfSTANGE 


DEPTH OF FOCUS AND HYPERFOCAL DISTANCE 

Leo A. Lefg/ij A.R.PJS. 

The two 3ubJ«cU explained and d^^7t«d in thra article ire of i lechnical nacure, but 
since precision in phoio^nphy Ti ai much depcndenL upon sound theory u upon akilful 
pnctkl, thilft matters are dealt with at consider^bFe length. In addition to defining 
dearfy the cerma depth of focus " and " hyperfoal dircanci/' the article contain^ 
pnctJal extmplu with graphs specially prapajned by the author which show how to make 
dteubtiDns relating to ihetc two factors and how to apply them in daliy work 
?ee oho Dfik irf Cofrftiiim 


W imN ii Iciib ia focii^i^d un ^ pbiitr, I lie 
dofinitjon both b trout and behind 
tbut pliiiii: vinll ^nidually fall off, 
until the lack of sharpness beconics so ap* 
]vircnt that diE evK will no lon^Er to]prate if- 
lictween these limits dehnition will beaccepi- 
p hie. the distance between nearfbstand fan best 
sliarjj planes being calkd *' depth uf ffxzu^n/' 
The actual limit of pennissibie unsharp' 
iiEiss depejid^ on the disk of conftLHicun {7--'+) 
chosen, and all subsequent examples as well as- 
I he accompanying graphjs have been worked 
out for a disk or circle of confusion of 10, 
HyperfocaE Distance, Tlie distance on 
wliidi a kiis iiiust be foeib<sed tu give ihe 
great esi riepih of focus which wUI then 
extunil from mlinlty to h:df that dhstancE. 
In fixed-foru!^ " cameras the lens is 
focussed on the hypcrfocul disluiiee to give 
maximnm depth of focus. 

Iji snapshot W'ork wiUi a hand camera it 
often happens that there is no time to focus 
accurately on the flubject itself, Ry i^electing 
au appropriate aperture nnd focussing the 
camera on the hyperfocal distance for that 
jiarticular stup„ the camura may be cuti verted 
into a fixed-focus " camera covering the 
range of the subject. Thus if wu aupj>ose that 
a camera fitted with a 5-m, tens is used for 
street scenes where the main subject occurs 
at any distance beLwacEi, say, 40 ft. and 
iiirinityr I ben in order to avoid re-focussing 
lor various distances the lens is sLop|7cd 
down until the depth of focus will cover the 
required r,^nge (40 ft, — cc), the lens being 
focussed ou the hypcrfocal distaucc. 

The hyperfocal distance ttsell ctui he 
obtained from the fnlJowing formula : 

i"* I 

llyperfocml dEsumcC' y x ^ 

where the hyporfocal distance lain T^^CltU^ 

F~—tocftl length at Jena in INCH-tS. 

C=rcir£la of cooftiaioD in fraction of nn INCEl. 
f=lvn^ stop nwinber 


In the ex.imple chosen, if the lens is stopped 
down to /S the byperfikcal liistance w"tll h? : 


If, then, the camera is focussed on that 
distance, nvery'tbing between infinity and 
33 ft. bi EH, will be in focus (within the 
permifi=:ible amount of diffusion, -luiit.) 
whicii will fk? SEiificient tu ceivct the range of 
the subject. 

Graph Na. E. Instead of making ii£^ 
of the formula given above, the valuer of 
the hyperfncal distance can be read off 
±rectly from Che graph fp, 520). wiiich shows 
the variation of hyperfocaJ distance with 
lens ‘apeilure for Lciisu^ of various focal 
lengths. The graph i$ drawn to style and 
the hyperfocal distance can be read off h>r 
any a per time between /i,5 and Thus, 

ifi the example dioircn, if we look up on 
the horizontal scale we simply run y vertical 
line until it nieeti^ the enn^e of the 5rin, lens 
and read the Corresponding \ulue uf Uiu 
hyperfocaJ duttance on rfie vertical scale, 
which gives us 65 ft. The small discrepanev' 
between the calculated value and the value 
obtained from the graph cau be neglected. 

Graph No, 1 * lliis graph (p. 521) shows 
the variation of hypcrfocal disfancft with 
the focal length fer various commonly used 
apertures, and it can he n^A for finding out 
the hyperfocal dit-tance of IviizC:^ of any 
focal length betwf^n 1 in, and 10 in, at 
apenures of /2. /4, G. /S, /ii imd /ifi. 

Suppose vi‘c wish to know the hj’perfocfll 
distance of u i5|'in, lens working at /S, We 
look up 5J im on the horizontal scale, 
produce u vertical line until it meets the 
ffi ciir\e and read of! the corresponding 
value on the vertical hyperiocal ^stance 
scale, which Lu this case gives us 73 it, 
(ThE corresponding value obtained by cal¬ 
culation is yi.j ft,) 
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DEPTH OF RDCUS AND HVPERFOCAL DISTANCE 


Conversion For Ocher Ctrdes of 
Confusion. The values of the hyperfdcaJ 
distance Riven by Graphs No. i and No. is 
have l>een worked nut for a dreJe of Confusion 
Oi gia in,, but they can be corTerted for 
any other rircle nf confusion simply by 
iiniltiplying Lhe value obtained from tlie 
graph by and dividing ihc result by 
whatever circle of confusion has been 
chosen. 

Tlius the liyjMzrfor.at distance of a 2 in. 
lens working at /4 is given by the graph as 
SI ft., and it required to know the hyper- 
focal dis lance for a circle of conhisJon of 
This will be: 


the {iehnition wri|[ remain shajp witliiu the 
arbilrartly chosen limit^s. 

h^perfocaJ in ri'.KT (jn.it 

on whit'll iL^na is [ocuffi&d fFEET)! 

Thfifi the n-tarcst ihirp phini'! ^ 


If H 

tl. 


.md the shurp plane 


H + D 
. HxO 
' H^D 


in 




X ^ nr 6a (t. 


(By coJETulatien ft., 6 Sn.i 
Depth of Focus. Having found 


the 


hj'perfocal distance, LL Ls posftible to calculate 
the neare.=it and the farthest plants at which 


wo- 
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OfPTK OF FOCUS AMU HYI'EnFOCAL QISTAHCE JOnpfa Ha. 3^ H^rfEiCJ 
idi|E:arYeji li fOun^ tty pl^ycirtt '^r£j^ Find fmin hartiuHial icilc u mMlf *pc>ropriit* Clir'rA 
C^rrtlpflftdJni vMimm a glTHti im 'tmrdal iqlk alJbmc«d 1ft fML Oiik CPtifuttoti in. 

^ Im A, flJk.. AAi'.S. 


TKus, i! a 5*m, len^ working at /B is Incussud 
on 13 ft., t}ie nenrest sharp platif wU] be t 

65-1-15 3 d =^*-^“*- 

and tho farthest sfiarp pLinu ml) be: 

“75 

yo that the depth of focu<^ will extend 
from rz.2 fo ft. 

Graph No. 3 , This graph has been 
worked out for a lens and sbow'^ the 
actual depth of focus for apertures of /4* 
/5+^s /S smd /ir. To obvi.iite rmw^ding of 
the figuTes at the loivcr ends of the 

te and also to make 
reailiugs mnre accur¬ 
ate. cunes arc pJotted 
on a logarithmic basts, 
abscisoaU and ordinate 
being scaled propor¬ 
tionally to the loga¬ 
rithms of the distances. 

Tlie curves mn in 
pairs, each pair being 
marked with an / 
number. The top 
curve of each pair re- 
presents the farthest 
sharp plane and the 
corresponding lower 
curve shows the 
noarosr sharp plane at 
the same u|}eiiiirrL 
As aji example, 
suppose that wc wi$h 
to know the depth of 
focus of a 5-ifi. lens 
working at /8. when 
focus.'^zd on 15 ft. 
From the lylt. mark 
on the horizontal scale 
wc run a verlicul line 
to meet ihe two 
cur^'Ch^ iiiutked/B_ The 
points of iniersectioa 
coiTe.-^pDncJ to ig.5 ft. 
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DEPTH OF FOCUS AND HYPERFOCAL DISTANCE 




1/160 sec. I /40 sec* 1 / JO sec 

APERTURE AND DEPTH OF FOCUS. SSx phota^niph) of numbered cards showing the effect of aperture on depth of 
focus. The top row was taken wkh f2and Jn each case ard tO is sharp but the focus does not cover a foot in front. The exposure 
is correct at 1/160 tec., but with l /4Qsec.. and f/JO sec., there is over«exposure. At f 4 (second row) there Is an improvement 
in the depth of focus* but a longer exposure (l/dO sec.) was required, urder-txposure and overHtxposure occorrins at 1/160 sec. 
and 1/10 soc. respectively. At f@ {bottom row) afl photographs have right depth of focus, buc under-exposure occurred with 

1/160 sec. and 1/40 sec. Correct exposure was f/iO sec 


and 12,2 ft. on the vertical scale* i.e. when 
this lens is stopped down to /8 and focussed 
on 15 ft.* everything between 19.5 ft, and 
12,2 ft, will be in focus* which agrees exactly 
with the values obtained by calculation. 
Similar graphs can be prepared by the 
reader for lenses of other focal lengths and 
for any aperture required. It is simply 
necessary to calculate the depth of focus 
at various distances and to plot the results 
in the form of a curve, preferably on a 
logarithmic basis. 

Focussing for Maximum Sharpness 
Between Two Planes* If it is necessary to 
have good definition between two planes, 
this can be achieved with the mininmni 
amount of stopping down by focussing the 


camera on an intermediate plane* which is 
given by the following formula. 

NxFxiz 

N^F 

where iV=distance of the nearest plane 
distance of the farthest plane 

By setting the scale to the distance 
given by this formula and looking up the 
depth of focus table or graph, we shal] see 
how far to stop down the lens in order to 
obtain the necessary depth of focus. 

Suppose it is required to have good 
definition on all planes between 12 ft. and 
20 ft,* using a 5-in. lens. The camera 
should be focussed on: 

iaX2ox3 4S0 
12+20 ^ 32 ^ 





















depth of focus and hyperfocal distance 



definition, a phoMgriph >uch u 

apprcdable Iok of dcfinicfon anywhere requires precise ad- 
fuscme^it of ihe lens diaphragm and also accurate exposure 
Calculations 

Taktfi with Super tkonUit Tt^sar f4S teas I 25 see. at f5 6 

By looking up Graph No, 3 we see that the 
lens should be stopped down to/ii, when the 
depth of focus will extend from 11,3 ft. to 
21.9 ft., with the camera focussed on 15 ft 
Any other setting of the camera will neces¬ 
sitate still.further stopping down to ensure 
adequate depth of focus. 

General Remarks, It will be particu¬ 
larly noticed that the depth of focus is 
always greater behind the focussed plane 
than in front of it, so that in cases where 
doubt exists as to the actual distance awav 
of the subject, it is always safer to set the 
focussing scale too near rather than too far. 

H5q^GrfocaJ distances and depth of locus 
figures are often given in the form of tables, 
and it may happen that there is an apparent 
discrepancy between the tables published 
in different handbooks* This apparent dis¬ 
crepancy is simply due to the adoption ol 
different circles of confusion by the various 
compilers, and this fact should be borne in 
mind when making comparisons. 

When the lens is " stopped down ” by 
turning the diaphragm ring on the mount 
the w^orking aperture is made smaller and 
less light reaches the plate or film. This 
necessitates a longer exposure. 

The smaller the stop " of the lens the 
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greater the ** depth of focus '*; that is, the 
distance betw^een near objects and other 
objects farther away. This depth of focus 
alters according to the size of the “ stop 
used in the lens. The beginner should 
remember that with a large *' stopthe 
depth of focus is small, and with a small 
stop '■ the depth of focus is large. 

In the illustrations on page 523 six cards 
ave been placed at different distances from 
tbe camera, each bearing a number repre- 
I senting their distance away in feet, and the 
camera has been focussed to lo feet. 

In the top row, left to right, aJl the 
photographs have been taken with a very 
with an exposure of 
1/160 sec. From this illustration it will be 
seen that, although the card at 10 feet is 
sharp, and the one at ii feet is almost cis 
clear, the focus does not cover a foot in front, 
1/160 sec. being the correct e.xposure under 
the particular fighting conditions, it follows 
that the second negative, taken at 1/40 
sec, (four times as much), is over-exposed 
and gives a flat print, whilst the third, 
taken at i/io sec. (i6 times as much), is 
still more over-exposed, and is so dense 
that the print is almost hopeless. 

In the second row the lens has been 
stopped down to which requires four 
tunes the exposure of the previous stop, 
and therefore the correct exposure is the 
middle picture taken at 1/40 sec. But it 
wiU be seen that the depth of focus now 
extends from 9 feet to rz feet. It will also 
be seen that with this stop (/^) 1/160 sec. 
gives under-exposure and i/io sec. gives 
over-exposure, ^ 

In the bottom row the lens has been 
stopped down smaller still, to /8 which 
r^uires four times the exposure of 74. 

e nght-hand picture is now correctlv 
e.xi»sed at i/io sec., and the other two at 
r/rfe sec. and 1/40 sec. respectively are 
ander-e.xposed: but all the cards are sharp 
from 8 feet m the foreground to 15 feet 
m the distance. 

^ ieamt Irom these e.xamples 
tnat It a short exposure is required for a 
^^en subject it is necessary to use a large 
stop m the lens, but by so doing the depth of 
ocus is small. If greater depth of focus is 
required a smaller stop must be used, but a 
ongcr exposure must be given. 


DESENSITIZERS 


DESENSITIZERS AND DESENSITIZING METHODS 

}. Kendait, PhJi., A.I.C., DJ.C. 

Head ihe D^a Afeidarrh ^fctdt tld. 

Jiigh-ipeed ncfirtve micarliJi have lych abnormal llfKc semlciv^cy thxz In cheir 
d^vdopmem ine greatest ure as rd^rd& d^itk-rimrti r[glitin|T mu^t be to avoid 

. To reduce lh\i rtiK md to avoid worki njj m diHcnc^^ dcicn^ltizcn may be uied, 
arid here their diaracteri£tiC£ ind U£fr ar* fully diKUitad by a worker of hi£h authorEiy 

See o/to Dyer rn f^hfffe^ro^y 


D EsiiS'SiTiZJ^Rs nre stihsiances (tiot 
nt^ftS-S-'irily tlytHluffi^) wliiizh rcdiit:^ 
the ti^hT !wnsirt\ity of phofn^phSc 
PTnuLsinru!. TJjoir t:hief upplicalioii is ill th^ 
Jowedng, before or dtiring deveJnpnftrnr* of 
ihu high spi^utl of ixiEKJiirn iit^ativu itiiitoiittls, 
so that these may be developed without risk 
fng in 3 . li^ht ol greater brrghLnesa llian 
lliat wliich must used for the non 

desensiii^sefl mniteriaL?. Panchromatic! platciA 
:md for okaii^plCp are so coEour sensittve 
that they mtist ho dei'eloped nnrm<\hy in 
almoi^t con]p>ktu darkness. After dcseosi- 
tizing. however development can be carried 

CHIT in Ji light of Eoifndeiit bright to cmibk 
ihc uj.icrator to see the devdopment process 
clearly. The rles£^sitizt^^ is, therefore, an 
iiii}}Oi:LanL accessory ol llic ainaLcur wlio 
wi^ses to develop his oun plates and films, 
hnl h:is not tlic technicpie nf handling 
EiiiitcTJafs in the dark or in light of low 
luminosity: and of The profe-ssional who 
prefers tu uJ^iitiiinc uiid coiittol the densities 
uf his negatives in safety during development. 

Although u very birge iiumljer of troin- 
jKmuiL hftvo been tested for use a$ desensi- 
lizers, few have been fcuinrl to be of practicaJ 
vnhie. TJic ideal dcsciii^hizer, which should 
hi: a stable, colourless or non-staining sub¬ 
stance, without uiiy humifuL lictioti on ihc 
ex[x}s<id plate or him, and equally etTective 
in solution as n pre-bath or as an addition 


TO developer, is indeed stilt the subject 
of leseuxch. i\ few pracrieul deseii^^ltizei s 
are, however, available commerciallyp the 
mosK important being DeseniitoE [nmeketed 
by flford, l,imj|ed( ;md Pinarryptol Green 
and Piiiacr>'plui YcJIoav (boih inarkcu-d 
by Aiitr.‘i). All rhree Hire efiident desen^iti^ers 
in eumiiioi] ultliougli uol oue possCisi^ 
all the propierties of the LheoreHcalEy ideal 
desensiti^r, iia will Ijc seen from the follow¬ 
ing detailed description of their character- 
isties and tEic technique of their Tise A 
1 1 timber of new descnsilizers, staled tu con¬ 
form mcjre closely to the ideal, have recently 
been |iateDtech but until theja^ are generally 
available In comnivrdal form and have l^eeti 
tesred hrlly, it w not possilsk fo assess ihejr 
pracLicdJ value. 

Desen si toL Desensitol is avaiLahle oiih 
in the form of a Eiujck solnfion which ref|inre.s 
dilution with 50 ibiics its volume of w^ler 
ivlion used as a h^tii for plates and films 
jTiioT to devolopinciit. AUlioitgh 
elliciency h 1^ a desensitfzer is not imf,taire<l 
w'lien it is added tn a f!uvelL>|itir, it iLsuiiJly 
pives a brown precipitate which interferes 
iviTh the direm viewing of the negative 
and may caii^ spoi^ For ihis reason it i^ 
recommerLded that Desensitol should alw-ays 
be ustcd Eis a pre-baLli. W'itE] certain types 
of backed plates, and films, too, pro- 
cipitatinn may occur with resultant sqHais on 

the negatim, 
tliat back¬ 
ings should 
be removed 
before dcsensi- 
fizing 13 done 
unless it can 
be shown by 
tesat tfia! no 

interaction 
sKTcurR. With 
lllord backexl 
material sudi 
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DESENSmZERS 


DESENSITIZING 

FIf, 3. The dMu»d 
desenslElzer Is 
paured Into the 
deve^opinf tank in 
da]^li£hc 


FTf* 4* The fifm is 
next agitated gently 
for one minute 





Fif. 5* The Desen- 
sitol is afcerwirds 
poured and 

bottled for future 
use 


Fig* 6, The tank ts 
next filled with 
developer in the nor¬ 
mal manner, and can 
be examined In 
ordinary dark-room 
light if desired 


testing is iiiiiiecessar>% since the backing 
dyes employed do not affect DesensitoL 

Of the general properties of Desen si tol, the 
following are in its favour ; (i) It is ex¬ 
tremely stable in solution, the solution 
keeping indefinitely without loss of desensi^ 
tiding power, even after hundreds of negatives 
have passed through it, (2) It is an 
efficient and rapid desensitizer, r’'2 minutes 
immersion in the diluted solution being 
sufficient for all types of plates and films. 
(3) It has no harmful action on the photo¬ 
graphic emulsion, there being no increase 
of fog and no loss in the density of the 
latent image formed by the original exposure 
even after prolonged immersion in the 
solution. 

The only important defect of Desensitol 
as a desensitizer is its staining action. 
Desensitol in solution is coloured bright red, 
and tends to leave a pink stain which can 
be removed only with difficulty from plates, 
and films by prolonged water washing. 
Although for some purposes a sHghtly 
stained negative shows no disadvantages, 
because of its staining action Desensitol 
cannot be used for colour plates, e.g. Auto- 
chrome, or colour films, e.g. Dufaycolor, 
Kodachrome, etc., where no interference 
with the colours can be tolerated* 

Pinacryptol Green. Pinacryptol Green 
is a desensitizer which has enjoyed com 


siderable popularity abroad. It is available 
both as a I : 500 stock solution and in the 
solid form. For use as a pre-bath the 
stock solution is diluted with 20 times its 
volume of water, or the solid is dissolved 
in 10,000 parts of warm 'water and the 

solution cooled to the normal working 

temperature of 64° F. Although Pina¬ 
cryptol Green can be added to some 

developers, it is not suitable as an addition 
to the common developers which contain 
hydroquinone, and it is preferable, therefore, 
as in the case of Desensitol, to use Fina- 
ciyptol Green solutions exclusively as a 
pre-bath. 

The points in favour of Pinacryptol Green 
as a desensitizer may be described as 
follows: 

(i) Although its solution is green in 
colour, it is easily removed by washing 
from plates and films, and so shows little 
tendency to stain. Its use for colour 
materials alone cannot be recommended. 
(2) It is an efficient and rapid desensitizer, 
two minutes immersion in the diluted 
solution being sufficient for effective desen¬ 
sitizing. (3) With panchromatic materials 
its desensitizing action is more powerful than 
that of Desensitol. 

But Pinacryptol Green pK>ssesses several 
unfavourable properties which affect con¬ 
siderably its value as a desensitizer. Thus, it 
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has a decided tendency to cause chemical 
fog on the plate or him, and cannot therefore 
be recommended for use where very clean 
negatives are essential* It causes a slight 
loss of image densities, too, so that prolonged 
immersion in the desensitizing solution is 
inadvisable* Finally, solutions of Pina- 
cryptol Green will not keep indefinitely, 
although it should be noted that they may 
be kept quite well for some time in a browm 
bottle in the dark* 

Pinacr/ptol Yellow, Pinacryptol Yellow 
is the most recent of the common com¬ 
mercial desensitizers, and for many pur¬ 
poses is displacing the Pinacryptol Green 
which comes from the same manufacturers. 
Unlike the other desensitizers, it is sold in 
powder form alone, and, because of its low 
solubility* must be dissolved-in boiling water 
before the working solution of i : 2,000 can 
be prepared. Since the desensitizing action 
of Pinacr3q>tol Yellow is partially destroyed 
by the sodium sulphite normally present in 
developers, it must be used in solution as a 
pre-bath only. 

Pinacryptol Yellow possesses the following 
advantageous properties which are the main 
reasons for its success as a practical desen¬ 
sitizer : 

( i) Its I : 3,000 water solution is very 
pale yellow in colour, and has no staining 
action on any photographic material. It is 
therefore the only one of the desensitizers 
available commercially ivhich can be used 
safely with colour plates or films. (2) It is 
a rapid and extremely powerful desensitizer 
when used in the recommended strength, 
two minutes immersion being sufficient for 
all purposes. (3} Its desensitizing action on 
panchromatic material is even more powerful 
than that of Pinacryptol Green. (4) It is a 
clean working desensitizer, and in normal 
practice it causes little or no chemical fog on 
the negatives* 

The main disadvantage of Pinacryptol 
Yellow is its effect on the latent image, slight 
losses of density occurring as with Pina¬ 
cryptol Green. . 4 s with the latter, therefore, 
plates and films should not be immersed 
longer than the specified time in the desen¬ 
sitizing solution. Of less importance is the 
fact that Pinacryptol Yellow like Pinacryptol 
Green will not keep indefinitely in solution* 
If stored in a brown bottle in the dark-room, 


however, the solution may be kept for months 
without appreciable loss of its desensitizing 
power* 

The Technique of Desensitizing. This 
is essentially the same for all desensitizers 
used as a pre-bath, the procedure being as 
follows : 

The desensitizing solution, made up to 
the prescribed strength, is placed in a dish 
which is deep enough to avoid spilling and 
of such a size that the plate or film when 
immersed is completely covered* If ordinary 
or orthochromatic materials are being em¬ 
ployed, these are bathed in the solution for 
about two minutes in complete darkness, or 
by the light of the usual dark-room lamp, 
and then transferred either directly, or after 
a rapid rinse in water, to the developer* The 
dark-room gas or electric light is then turned 
on, or a shaded candle a few feet away may 
be used. During development it is prefer¬ 
able that the operator should work with the 
developing dish in a position where it is 
shaded from direct light* 

li must be reme^nbered that no d^sensitizer 

completely destroys the original seftsiUzdty 

of the photographic plate or film. 

After two to three minutes in the developer 
the negative may be examined with safety 
by holding it up momentarily to the light. 
The use of a diffuser, interposed between the 
light and the negative as a protection and 
aid to examination, is not ad\dsed, since it 
renders more difficult the judging of den¬ 
sities* When the desired density has been 
attained, the negative that is being treated 
is rinsed and finally fixed in the normal 
manner* 

^^ith panchromatic plates and films bath¬ 
ing in the desensitizing solution for about 
two minutes in complete darkness is absolute¬ 
ly essential. 

The procedure of development is then simi¬ 
lar to that described for ordinary materials, 
except that only a shaded candle or a special 
safelight, €,g, a bright green safelight, can be 
employed* Greater care must also be taken 
that direct lighting is avoided during develop¬ 
ment, since e%^en after desensitizing has taken 
place there is quite an appreciable amount 
of red sensitivity left in panchromatic 
materials, and artificial lighting is, of course, 
rich in red light* 
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DEVELOPiRS: (1] CHIEF CLASSES AND CHARACTERISTICS 

David Chcrlei, M-PS- 

i$ the ftr^t ai ^ saries af fourteen on Developers^ Developing And Devcfop- 

menc, in whieh Mr, Charles surrcjfs the developers new use. ^helr ingredkntl. 
tiheir compoyiiding ind uxt The xequenot continues thus ; 

□EVCUOPEHS' : ra) Suir^ird FormuFit. fty A, L. M. S®w*fDY 

CtUrC vf 110 Mlk-irf'' F^rmyti* for NttlEl'T* -Ind Pjp-ir Ui-Yaraparx 
DEVELDPINO : Ml PrirdpaJ nvEHcdi CvnMd«rwa. bf F. I. Monirntr 
ii| Tfi* Q-ish HrcliDd for ^lj.tn und FPril 

IS) PiEiarkil Davalup-m-anE ^Wiililnii H^rh^jl, b/ ChiHei 

(4) Tarvk D*H4ti»pmenr jTime ie4 hv D^vhif Ch^rict 

SiltCEioti of Tlihkl 

iM Fiifu Pitfci, br W. u F. i^d C. Kirk 

(!7> MinlUur* RPtfid. hr A. Lifrla 

f i} PinB’-Gnln Isr tilnlafcvji Filrni., A. L. M. SrDwerlby 
Phj^jiicil Dev-fllapniKni, hy Sranliv Aawlir 
□ h Tht lA]iexni:4iniej^uii " M-arhad, ItiV f. I. Hortlm«r 
PivfuOFHeNT :^MJ Thi SeJvhtJfle Sdjti, hy H. eurtis, D.5^;, 

{2\ Tlifl ThwFV AppUtrf, hf F. W4ii*J| 

AJI ihfi itwve ipply alrn^it eni^relx to nefitive developmenc. For p^per development 
refer co Brefriide Printing ; Ceslight Paptr ; Prints. Density pnd Tonal ViJueSr 
See offo Conxroii ; hTegffiJve. Derrx^ey and Tonaf Vdfws : orhd affo Chort of iVtanuftreeurers' 

Dnefpprng farmuloe 


A diiveloper is a snliition nf rheniL 
r;iLs whidi Lutivcitiv tilt invisible: 
" S.itent ’■ im^g^ into a tiflihle im:ige 
td iTiPtRlIlc fiilvE^r. AgirntSj^" wliidi me the 
c^iicntial ingredients of developers, 
npnrly .'il] nf " aniline/' i.r. coi±t-liir by-pio^ 
duel, urijjEu. They qre rriatiy m number. 
■Tud ^iTill nrnre niiTnerx>iis in name. 

Purposes of Ingrudi^nts. .4 laingic 
■■ i^genl " dissolved in tv.tter is noT n snit- 
ab|p. dpveloper by 11 i>i neees.«iry lo 

iiitx wiili it an alkali, usually sodium cnrixin- 
ate Thi« alkaline addirion is nfren caileil 
tliu accelerator, mainly because U was 
□nee the custom lo add cxci»w of alkali 
tn sptretl up ihe prueesi?. Alt dcvclopinji 
a^enls ate substances which o?fidi;5e readily, 
and an alkali ii^ neceissary to assist this 
ehai act eristic. But if a wlution is prepared 
which con.si.sts of an agent and an alkali 
only; the foiiiici' uill o.vidJzc rapidly, c%'eu 
immediately, and will he destroyed. 

ronserjueiilly it Ls iiocvsiiiry lo add an 
ingrcdieiiL which w-ill tend to prevent any 
such chemical action within the solution 
until it is brought into action by contact 
^vitli ingredients of the emtilsion. The sub¬ 
stance principally employed fur I his preserva- 
fivo puipusc is sodium sulphite. 

An over-active develapcr, taking intocon- 
.^derntion alsu tliv nature of many ejiiuL^ions, 
b liable to deposit grey mfitallic silver even 
where no liglit-actiuii has taken place. 
This c]i:|Ktsk is one form of what is trailed 
" fog/' and is [>artly proven tetl aiitomaticoJly 


by- .Tn ingredTcnt, potassium bromide, uf tlie 
emuIsioiL Some of this potaR^jiim bromide 
dissolves into the developer, and has a 
" retardijig " action upon formation of this 
fog.aswe!! as upon the s^jced uf devcLopixiirnt, 
bul this amount of aLhsorhn<l potassium 
bromide is not quite sulTicieut to pruvont 
fog entirely. A small quantity is therefore 
added lo tlie dtveltiper. 

Proper " Satance * Necessary, ji 
will be obvious I hat if there Ls too rniich 
'' accelerator " or too little preservative in 
a solution the active agent wit I rapid! v 
0,’iidize and lose its fjower of developing. 
If there is too much preservaline, ur luu 
much " mtardcr/' it will work very slow I v 
or not ai all. Thus, a dcvdupcr may Ix! 
rcg.inlEfl as a carefiiMy balanced and reason¬ 
ably stable compoujiih svhoae balance and 
!4tahility in solution are ready Lu be ujiset. 
aJid ncccs^soriK- are upset, in the act of 
performing its funcliou. In artual fact, it? 
balance is upset to a Considerably greater 
e.xtent by reason of what it absorbs trom 
the gelatine enmlslun tlian by the slight Itr^s 
uf activH content which has been ti^ed in 
developing tlie image ' .and it loses stiU more 
hy coiVLTiiuing action of the oxidation that 
lias been set up. Thus, a quontily of sululion 
which has developed an image may in scttip 
circumstances be used again immediately 
wiiliuut :tny loss, except that of a liltk 
extra Time necessitaicd by the extra potassium 
bromide " retarderwliicli has been ab¬ 
sorbed from the emulsion it has wwked upon. 
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PREPARING THi DEVELOPER. Top row. left* method of compounding amidol fey meaiuHng with minim and 2 OL measures. 
Centre, lead weights and glass measure prepared for accurately repeating formula without recalculation. Right, folding paper scoop 
for use on scal«. Sottom row. left, compleiing paper scoop. Centre, scoops with chemicals after weighing. Note that scoop 
must be added to weight side for correct measurement. Right* how to prevent bottle cracking when filling with hot 

solution 

Pheies* Dflvid Chor/es, F.R.P5. 


Blit the same solution used again the next 
day may have little developing power. 

Fresh Solutions the Best. These facts 
are stated for the purpose of demonstrating 
that a photographic developer cannot 
be likened to a hammer which strikes 
a blow and is then ready at any time to 
strike as man}^ more blows as may be 
desired at any time; but is much more 
likened to a razor-blade, which is slightly 
blunted by the first use, and a second use of 
which requires more care and gives slightly 
less satisfaction, whilst at a third attempt 
at use, or from the least lack of care in 
storage, it will prove to be entirely useless. 

It is true that research has provided for¬ 
mulae for developers which act consistently on 
a mass of work over a long period* but these 


are devised specially for those who dev’^elo|> 
vast quantities of negatives daily in tanks 
holding ten gallons or more of solution 
apiece. On the other hand* there is little 
doubt that freshly prepared solution pro¬ 
duces the best consistent results from 
exposures which tend* as most " instan¬ 
taneous '' ones do, towards inclusion of dim* 
under-exposed detail* So that the amateur 
photographer, or the comparatively small 
professional, is not really at a disadvantage. 
In fact, he has the superlative advantage 
that he can employ fresh developer of a 
kind, or of a concentration* suited to any 
particular type of work he may handle. 

Varying Characteristics- Although it 
may rightly be said that almost any de¬ 
veloper can be used to develop any type of 




DEVELOPERS : {I) CLASSES AND CHARACTEAlSTfCS 


L'Diulsion, or fnr any type of iubjccL, yut 

varieties Imve jHrcmliar f:haractfn£tic$ 
whirh fPirdw one more suiliibk tJian 
others for sptxrific piirpo^sfiSr Again, such 
characteristics may he either c.'c^iggerated nr 
modiiimJ to behave more like other varieties 
hy maMn^ alterations in the prnfMirtions of 
Llic Lngr{!client.-=i, anri particttlarJy in the piCh 
portions of the water! the ennnentraf ion band 
of the potassium bromide content. Sudi 
morilficatiojis are described in sections deal¬ 
ing with dehnite applications. Here it is 
proposed to discuss in detail the normal 
ch*aracteristics of the best-known devdopen^. 

Various * Agents ^ Described. These 
various characteristics are coiisidcmd aa 
regards the type anfl colour of the image 
which they deposit from tlic latent image, 
the speed with which they act, and the degree 
to which Uicir bdiiiviour is affected by 
tempera tore and in some cases by addition 
of exlm putassiuni bromide; the degree ot 
microscopic gmmilarity of the siher inittge 
produced is an iniptrrtant characterisiic^ 
even the rais&n of some dcvclopcOi. 

IL lA the presence or absence of these 
charactensrics lu varying degrees which 
renders a jicirticnlar agent or a particular 


method of using it more stiitable for ter Lain 
purp{]?5cs. 

Adurol. Trade name ui an agent manu¬ 
factured by ^fessrs. Johnson ^ Sons. Ltd., 
similar to cbJorquinol 
Amidol. This agent requires no alkali, 
and among generalspiirpoM: developers is 
practically iiloEic in tbni respect. lE in eom- 
puuiided with sodium sulphite, and OsnuUy 
also a small pro|Kyrrifin oi potaissiuin bromide. 
It is a favourite developer for hromide paper, 
for which purpose a fim pjymemurbred form ula, 
w'hinh gives a rich black colour, is as follow'H : 
^^ium suipbitfr 
Amkip] ,, _. 

Water .. _ 

PDtafjdum bniHttide 

Prt percent. 8o3utiDii. . . ] minim peremnw 

One advanluge of memonzinje this formula 
h DccitHioned by the fiict that amidol will 

_ nvi keep in soluliom 

and should He made 

T up not longer than 

jT one day before il«u*. 

Amidol can be used fur 
almrKt any variety of 
sensitive emulsion. In- 
cludlj^ g:i^9ight paper. 


t 07- 

I dr. 

I pint 



HINTS FOR HANDLING. Ahan 
►nT»rtiflx ih* toirli «fiiaFrt|jne fht 
-IcIUElon «iUMirt| ll4n>aj«n4litT IwltJMiiiif 
S?tnd«JCJii| *lr ^htf 
wuBr and farvmIdB CAritrt. U 

■unjirK npJd OMilJnx a4 a 1hie.xI> bob- 
El-jtllfil wirm ifllwiloii. ijl,p^ rJfii 

l«Avifv j(DKh 4 r af chc bmvij 
unUl Th# Uu*r Iim ioeAtd J>r*viirttli 
til* ul^ktrtf «iif^ 

VuilfriB sliBUild ^yl b« ui-dd. tsarti' 
lo BviiJd miiiulin cli-ifnFati 
iliaifl^ h* k-ffkz ll* ft ulifUBfi at 
^tlH dififlni ftn 4 liitt 

»i|h lkbm\i riiifid t» tht iIhIT 
NnMn. ObTFil f JU’Jk 
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and is cheap, but tests have shown that as 
regards work done for nione\'^ expended it 
is not superior to metol-hydro<|uinone {see 
below). Amidol is liable to stain badly the 
finger-nails of those who employ it regularly. 
Amidol gives a delicate gre3dsh image on 
negative material unless development is 
prolonged or a strong solution is used, but it 
is favoured as a developer in hot climates. 
This is because the absence of an alkali helps 
to keep down softening and loosening from 
its support of the gelatine emulsion* 

Athenon, A pure form of glycin below) 
manufactured and sold by the Eastman 
Kodak Company in America* {See also 
KoduroL) 

AzoL A concentrated single-solution de- 
\ eloper made b}' Messrs. Johnson Sc Sons, 
Ltd. (Se^ Paraminophenoi*) 

Certinal. See Paraminophenoi. 

ChlorqufnoL An agent manufactured bv 
^lessrs* Johnson Sc Sons, Ltd. The makers 
claim that it has similar working properties 
to hydroquinone (see below), but that it is 
less liable to be adversely affected by varia¬ 
tions of temperature. The principal use of 
chlorquinoL however, is for the de^'elop- 
ment of warm-tone chloro-bromtde papers 
and lantern plates* The proportions of a 
chlorquinol de%'eloper may be varied, especi- 
ally by increases of potassium bromide, with 
corresponding increases of exposure to pro¬ 
duce warmer tones* 

Dolmi. The Eastman Kodak equiv^alent 
of amidol (see above), 

Erkonogen* An agent consisting of small 
yellowish crystals* Being difficult of solution 
in cold water, w^arm should be used for 
compounding this developer. It is not in 
very general use in this country, but is 
remarkable for its freedom from tendency 
either to fog or stain production* Negatives 
developed with it are thin, with clear, delicate 
detail* It is claimed for Eikonogen that a 
solution which has completely darkened with 
age will develop satisfactorily* 

Efon* The Eastman Kodak equivalent of 
metol (see below), 

Ferrous-Oxafate* This is an iron " 
developer* WTien bromide paper was first 
produced it was the only dev^oper available 
for it* It requires an acid stop-bath inter¬ 
mediately between development and fixing, 
and usually needs more exposure than more 


modem developers. Feri^s-gxalate is still 
in daOy use for the develo^rl^nt of wet- 
collodion negatives in the makirtaj^f process 
blocks* 

Instructions for its composition Jfrom the 
British Journal Photographic Almanack ”) 
are as follows: 


A 

Potassium oxalate (neutral) . . * * 5 o^g. 

Hot water . _ oas 

Cool, and pour off liquid. 

B. 

Warm water .. * * ,, . . 20 ozs. 

Sulphuric acid . * .. .. .. _ 30 minims 

Ferrous sulphate {sulphate of iron).. 5 ozs. 

Mix I oz. of B with 3 to .-j ozs of A, pouring 
B into A* 


Glycin* An early but for long a much- 
neglected agent, which of recent years has 
come into considerable prominence, first for 
the development of warm-tone chloro- 
bromide papers, and now for miniature films 
on account of its fine-grain development 
properties. It is a product variable as to 
quahty for these purposes. For this reason 
manufacturers select samples which comply 
with stringent tests and market these under 
specific trade names* ( 5 ^^ Athenon and 
Kodurol.) 

A peculiarity of glycin is that it may not 
completely dissolve in the water of a solution 
until most of the alkali has been incorporated, 
but it is essential to dissolve some of the 
sodium sulphite (presert-ative) first, Glycin 
is particularly free from liability to stain or 
fog, and its fine-grain characteristic is in¬ 
creased by combining with paraphenylene- 
diamine below), 

Hydroquinone* Sometimes called hydro- 
kinone or quinol. Hence the familiar 
abbreviation M*Q*'* for the deservedly 
popular combination with metol (see below) 
as a " universaldeveloper for both nega¬ 
tives and positives of all kinds* Hydro¬ 
quinone used as the sole agent in a formula 
has definite characteristics by which it stands 
practically alone for certain purposes* For 
instance, when compounded with the usual 
sodium sulphite and sodium carbonate 
ingredients, but more especially when sodium 
or potassium hydrate (caustic soda or potash) 
replaces the sodium carbonate ingredient, 
hydroquinone is remarkable for the e.vtreme 
density and blackness of the silver deposit it 
produces. For this reason it is by far the 
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best dpvclnjjcr for m:LLinm line negiLtives on 
elLlier process or other pktes, cr for any 
other purpose in ’ivhfrh rnaximirm rontm^st k 

ri’L| Hired. 

li however, thref^ other chrir-irteri^ricH 
whidi Hometinie.s iippcur to eouiilemct this 
♦^d^■imti^efe, iLtid may fpve rise to disappoint- 
mt-.nt unless they nre knowTi niul ^uLniled 
In the hrs-i place hydroqiiinone 
acts m<^re slowly than rn[iny otiier agentiii, 
and ext[u potassium bromide slows it more 
stilt, while unless allowt'd to art to roni- 
pietion, or neejly so, its deiisitv churacLcrb-tiv 
is not attained. I here fore, for ma^finnim 

density deve1o|init^iit must in.' fully thncd. 

The second, btii most importuni chanc¬ 
re ristic of liydriHpiinane is that it is of all 
agents the most susceptible to l>e affected by 
lempentnre. At The fairly nonnnl iem|>era- 
<iije of I', it works quite fc'ebly, uud at 
V. it pncticolty STnj>? ivorkm^t altogefher, 
A drop in temjji'Talure from the usual region 
of between Uy and fih' b\ (at w^hjeh most 
lieA'elojHirs work best) may fie niinous to 
satisfactory re^uJts with hydroquinone. 

Tlie third rharacferistic which, how'ever, 
will iLut ^how^ itself iiiidor proper eundiiioiiiip^ 
is a tendency to produrinjT a stam of uk ~ 
ceptionally virulent nature, and one which h 
diihciitr, or imijosribfe, to remoT^-e. 

eom|MrtiLi^’cly ffo<|uent form of The sLuiii 
occurs tfi ne| 5 ati\'e?j developed in hydro- 
quinone. This dcvelo|jer is not ra]jid]y re¬ 
moved from the gelatine by ordinary' rinsing 
with very' cold water, hut if ir is not well 
rinsed out the Iiydt04|uinoue reniainJng in 
the film of a nejjativp may oxidize rapidly if, 
before tixuLioi] is complete, i( is cx|>oscd 
nndLilv to air or to the accmnulation of alkali, 
etc., in a murh-used hxing-hath. ft is in the 
clear undeveloped tx^rtiutai of a uegalive 
tliiiL mast active hydnxpiinone remains, and 
It b in tho.se ijortiuu.-^ Lhai a strong bruum 
stain niiiy Occtir if condition - +iie iavgurable 
to its format ion. i^ijch a .stain is in the 
lorm tii ik puitial pCK^ilLve whicb tiUicelb 
out " the negative miage. I his stain is 
iometimes irhlescent by rcrtected light, and 
is liable iu he mistaken for stalencssi of 
material or ' chemical fog ^ FtJg). 

A desirable precaution wdleii coiiipiFuiidilli;i^ 
hydroquiitijne w-itb caustic .ilkall i$ to avoid 
handling the latter ivirh bare fingers, wlncb 
especially the btkk form of potassium 


hvib ale tempLii one tu do. Hydroqumone has 
a tanning, or tonghening, effect on the gelatine 
emulsion, but lesa ho than pyro 

KoduroL f rade name for glycip sold 
by the Koflak Cnm|Kiny. 

MEritoi. An u^ent manufactured by 
^Tpssrs. Johnson ."^nd Snn.s, Ltd., especially 
for fine-gruin development in a Lank uf 
miniature negatives. lE w'orks slowly and 
the colour of the image when viewed by 
rehection Ls different from that seen %vhen 
lcH>king lliroiigh ir. P<j.sirive plates 
lantern slides} developed in .^leritol have a 
very' clear, ivarm-ronerl imuge, 

M^eqL All agent whieb can be us^ alotie 
or in combination with other agents. It is 
of the clajcs of agent^^ wdiidi produce a faint 
image of the whole picture tapidly. while 
attaining lull density nf the more exposed 
}Xjflions very gradually. Used in this way 
IT has tht' charactrf'HstiC of prwhictng a pure 
grey image at any stage of developTntinl, and 
consequently is very' useful for ensuring a 
gcHxl cnlnur upon positive imagc!^ w'hich 
required not to be devdoixrd lo eompkliuzi. 

By far ilie most genenti use of metol is in 
coiiibiniitioii wIlIi hydroquinone in the 
series of formulae known as " ^I.Q/' The 
soft-working cliaraeteriiiLic of iJic meiol 
constituent is Ixilanced in them by the con^ 
tmaty cliaracterialic of hydroquinone, .uid a 
hatmoniously working developer of consider¬ 
able prochirfinn cajxiri t y re^nJts. This mixt11re 
has the outstanding advantage that it 
is amenable co a number of different purposes 
by VAiyiug tlie cuiiceiilmtion jW'atur contenLl 
alone. 

A fairly strong snJiition, a.s used tor 
gfkshght paper baL especially >vlth the 
addiiinn of one or two drops per ounce of 
Id per cent. p>ota^Hiuzii bromide solutluii^ is 
capable not only of producing images of 
greater contrzLst than one of noimiil strength, 

but will even develop perfect line negatives 
under anything but extremely adverj«! con¬ 
ditions of material or uriginal. On the other 
haird The same formuJa may be u^d in dilute 
IfHTii fadtltng wTiter only) for produtirig 
delicate grey prims or lantern slides, or tor 
tank dcvelopmeni of negalives (scf Tank 
PevcloptiieiU}. 

“ {prominently among other com- 

putLllded develnpe^TZi) Ls readily obtainable 
practically anywhere in the world in variuuH 




DEVELOPERS : (i) CLASSES AND CHARACTERISTfCS 


rt^idy^for-usc forms. Thcs^ incluiiL^ pEickctni 
pcm'ders, the same prepared for £i spetific 
tank capacity, a single-solulioii forrn. and 
also compressed tabiots. The mixed powders 
can also be obtained in bulk for making 
fpirmtities from one gallon to forty gaHoiLs. 
All LJjtste forms require no weigh ing. 

Another iinpurtanl combination of metnl 
is that with p>TO (st*? Pyrogallir Acid 
e&pecially useful for the development of 
under-fxposed sprU subjects. 

A d^ructenstic of metol h its liability to 
refuse to dissolve in :i strong solution of 
sodium sulphite, and even if solution is 
apparently accoinplLshed ir may cii-stullizc 
out ofsudia soliiiioTi on cooliug. In the latter 
event redissolving becomes extremely diffi' 
cult. For these reasons it is u.soalJy recom¬ 
mended Lbut metn] should be dissolved in 
the water before uny other ingredient. If. 
however, good keeping of the solution is 
desired, it t$ by far the superior meth>:>d lo 
dissolve a very' sm.all quantity of tlic siKlium 
.Hiilphite preservative first, to prevent the 
initial teudency towards uxidizutinn, which 
has an uievitahlc continuing action, of an 
agent dbfist}lved without prci^n'athT. Serme 
samples of metDl effen.“esce when dlsBolved 
in very^ hot water. The writpr has been uiiable 
to obtain from manufacturers any explana* 
tmn or opinion as to any adverse conse¬ 
quences ariHing from this. 

ParamlnophenoL Formerly improperly 
desenbud as ittra-aiuidopbeuoL This par 
ticiilar agent h rarely used by those who 
make up their own soluiioufi, partly*^ because 
the compoLUiduig requires some little .special 
knowledge and skiiL The principal advan¬ 
tage of this developer is that it can he pre¬ 
pared in tuiiisuaUy concentrated form^ and 
that in that form it has quite remarkable 
keeping proper if ea. Even when the strong 
Slock solution has tinned to a dark colour 
through extreme age, ic i$ reputed to work 
quite satisfactorily. The characteiisUc image 
is one which inclines to ddicacy rather 
than contrast, and except wJien iistd in 
strong 50] n non deveiopirjciit is gradual 
The cuoimerciaily prepared formulae of 
poraminophenol are sold under the names 
Azol, CcrtimiL and Rodinal. 

Panphenylene-Dfamliie-' An agent w’hich. 
CdmpOlIndi^d with sodium sulphite only] 
givis negatives of the very finest grain, and 


its greatest importafiee is to rmniature 
Camera users and cinematographEr?, This 
agent Inis lo be dissolved in quite hot watrr 
of appnjwmatBlj- i6o* 1'., and the sodium 
sulphite is added afterwards, U in a vfir\' 
slniv-acting developer, and k of real inlcrtsit 
only to those workers who enlarge to more 
rhan seven or eight iliamei'ers. and whose 
subjects permit of increasing the evposures 
noimtilJygiven by at least Twice or three times. 

For (he last-named Tcasori it is usual to 
■Hake a compromise Iwtwecri lixposiuv}- 
increase and ni;L.vjmurn fiiieiie^is of grain bv 
nuking cofubjmitions of paraphettviene' 
fiiamine with glycin or ottier more actis’e 
agonts. This agent is particularly liable tostaUt 
articles upt}n which solution may be spilt. (<;« 
also Fine-Graiji Developers, puges j.jo and . 543 ; 
shg tuie-Gniin Development for Miniature 
Filnw under the hearting Developing, page5(i8.} 

Pyrocatediin. ApparentJv a lit tie-used 
developing agent, According to the alkali 
with which it is compoiitidcd, it may be 
made up into either a slow-working devtioper 
for dulicote negative iniages, or an energetic 
one for known nnder e.'tposnres such as thuse 
on sjiwd subjects anrl the like. It possesses 
the advantages of being not very scitiiitive 
to fhatiges In tempemture, amt of keeping 
Well in soliirion. 

P/fo^lllc Add, tf, give this 

agent its Jamifiiir abbreviatioti, w.is origi¬ 
nally made from gaii nuts, and was tlio first 
developing ageuL to replace iron salts in the 
development of silver images. 

f5ome of tliv claims lor its superiority 
over later introductions include that it fiivw 
better turiogradation in reproducing the 
scale of tones in the subject photographed; 
that h is les.s liable than any other agent to 
^ affected by changes in temperaluri:; that 
it is more amcii<ible than others to various 
purposes by addition of varying projmrtinns 
of water or of potassium bromide. 

Wljat is undoubtedly true .about pyro 
de'b'eloper is that it hits a ch,wactei'iHtic yellow 
slain, but that the proportion or strengtli of 
this stiiin follows precisely the svtrying 
duiLsities of die im^c, and thus virhinily 
intensifies its printing density. Although 
pyro dcMitoper can be compounded so th.it 
little or no stain results, there is no doubt 
about It.liability to stain the finger-nails 
irremediably, and aitnost any other organic 


334 


DEVELOPERS: (i) CLASSES AND CHARACTERISTICS 


-nbsr.'^inrp with which spiU solution comes 
intu turiLutzL PmLubLy the mm-i useful 
^application of p>TO is its combination wiUi 
in tJie /uruLula knnwn as p5^ro-fiietoL 
This has the rapid ener^^ cluLTauLt^ristic oi 
metoL togeiher with a considerably increased 
tendency to produce a yellow sliiTn-rma^, 
Thus a p^To-mPtol developer is the one pur 
for obtiiinuig u negative of possible 
printing strength from such e.\posuies as in 
any udier faniiula rt^ould be merely a barely 
^astble The press photogjaplicT who 

takes high-speed photographs of tooiball 
matches late on dull ^^ovcmlxT aftomonns 
has caiLse to hl&ss the characferistics exclu¬ 
sively belon^img to pyro-nietoL 
A cfiaracreristic ol pyrogaUic acid in use 
is that It is extremely liable, in dish develop¬ 
ment, to a reticuiatton marking [not physical 
reticulatimt of the gelatine, which is an 
entirely different trouble). For this 
the dish must be continuously, but 
rocked dtaing developnictU when using a 
straight " pyrn or pyro-metol developer. 
Pyro ■' tans ' and Loughens the gelatine 
emulsioTi considerably more than other 
developers. 

RodinaL See" ParEU'iiinophenal, 

RytoL Trade name lor a developer put 
up in tabloids (comjjreRsed tablets) by 
Rurroiighs Wdkome & Co., Ltd 
Suprarnln. One nf many proprieiary 
brands of fijie-grain dcvelupcr marketed 
Tinder trade n.imes descriptive of their 
uppUcation to nuniatum film negatives. 

VedoL A comprefsed tablet developei 
proiiuccd by Mijssrs. Johnson Sons, Ltd. 

Making up Developer Solutions. For 
immediate une, smd for comparatively ttuim- 
pjrlaiit purposes, there Li nothing more to 
he done than in dissolve the itiKredients in the 
rerjuired quaidily of any water which may be 
at hand, but where the quality lUid diar- 
acter of rhe reiiilts are a matier of concern, 
where good keeping of the sulutioii over a 
period is required, and especially in the case 
Ot cen ain readily oxiiU/.ed agents, both the 
ch:trucler of the water used for solution and 
the actiKtl manipulatinn of the process of 
mi-xiug asi^unje considerable in]|Kirtancc. 

It b noteworthy that in the hands of two 
ditferenl w^orkers, both employing cwten.sibly 
the same methods, the same formula will 
sometimes behave differently. One differ- 


coca will be observable in regard to ihc 
period during which the sulutinn will remain 
dear anti good before or during use ; aziotbur 
difference will be seen in the character of the 
resnUing images. In fact, it is quite a 
frequent expanance among those whose 
work involves the tracing of other people's 
tcchjuiral troubles to find that w'eakness of 
negative images attributed by their producer 
to fault ill the batch of material, by reason 
of comparison witli others previously de¬ 
veloped in solution from the same bottle, h 
due only to rapid deterioration of the stock 
solution. 

Tfic Best Conditionsfpr Compoundings 

Thus wre fend certain conditiojis whidi am 
favourable or unfavonrable to the efficient 
compoim cling of devdopers in generuL We 
find also certain agents which are peculiarly 
protie to be aflected by udvenM; conditions ; 
and finally find certain agents w^hose 
natural peculiarities tall for specific mcHdifica* 
tions in the procedure. 

To Liike the general conriitions first, it will 
be readily understood lliat anything whidi 
will introduce air into a developing solution 
must tend to oxidise Lliv principal ingredient 
and thus diminish its active properrics. 
Oiicc tliis evil jnffiience commences in a 
solution it bos a coiiLinuing action in the 
^ue direction. Now practically all water 
contains some air in sus|>enslon. Distilled 
water, often recommended on account oi 
purity lor compounding developers for fine- 
grain work and the like predsc purposeb^ 
contains cangiderable quantitles oi air. Jn 
fact, it$ ait'content is probably far more 
harmful against good-keeping properties than 
the lime and other IngnidientH nf " natural 
water, 

'The thing, then, is to remove the 
suspended air from water, and to prevent 
fresh air from being dissolved in the course 
of making up the sulutlon. Tlie lirsst con- 
Jition is achieved by the simple plan of 
boiling llit water. If w'^atca- is boiled^ iiiulti- 
tiiries of air-bubbles appear, as though from 
nowhere. TlitR is the air, which rises to the 
surface on application of heat. After a time 
the w'a.ter ceases hiihblfng and merely 
heaves ; it has than litUc air left in it. 
Incidentally, the process of boiling usually 
removes, ur mthcr precipitates, also mo.Ft of 
the lime and other iiaLural contents. Those 
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usaaSy settJe at the bottom of a bottle of 
solution, which the precise may feel inclined 
to decant or filter. 

To prevent more air from being admixed, 
aif that is required is to avoid violence in 
stirring the ingredients when making solution. 
To introduce the chemicals into a bottle of 
plain water fresh from the tap and then to 
shake vigorously is now seen in its true light 
of being precisely the ver>^ worst procedure 
possible, as regards efficient working and 
keeping of the resultant solution. Even 
worse foes than air, not from the aspect of 
good keeping, but as regards good working 
qualities, are grease and hypo. Almost 
microscopic quantities of either may cause 
havoc upon negatives. 

The above remark is inspired actual 
cases of troubles, the causes of which the 
u'fiter has been called upon to ferret out. 
Domestic vessels are often requisitioned for 
the mixing of solutions, but it is no in 
frequent thing to discover, very slight, but 
photographically serious traces of grease 
left in a jug from the last " washing-up,” 
since household cleanliness is regarded more 
from an optical than a chemical point of 
view. In much the same way a cracked 
earthenware jug was discovered to be the 
cause of serious chemical contamination. The 
glaze on such vessels is a surface one only, 
the inner material being extremely porous. 
Hence solutions such as tliose of hy'po are 
readily absorbed into the walls of a cracked 
r^essel, and are by no means remov'ed by 
ordinary nnsing; but the next solution 
compounded in such a vessel is sure to be 
contaminated. Many mysterious troubles 
are traceable to such origins. 

There is nothing better than a sound 
earthenware jug m ndiich to mix chemicals. 
The exposed iron of an imperfect enamel jug 
does little harm, if any, to a developer, but 
It may cause trouble with some other 
chemicals, Inert substances for mixing 
vessels and for stirring implements are 
stainless steel, china-ware, glass, ebonite and 
silver. Brass or zinc galvanized ” iron is 
coated with zinc) should definitely be 
avoided, 

ReadiJy Oxidized Agents. HydroquT 
none and p>To are the agents which are more 
prone than most others to be adversely 
affected by neglect of the above precautions. 


The result in the case of bt^'droquinone is 
probably the more dangerous, since its effects, 
in the form of brown stain, are more often 
seen in what should be the clear parts of a 
negative (see Hydroquinone In 

the case of pyro the result of neglect usuaOy 
is to increase the yellowiiess of the actual 
image, and so to produce negativ'CS of far 
more effective contrast than their appearance 
con^^eys. The increase of yellowness is 
rapidly progressive vvitJi the age of an im¬ 
properly prepared solution. But this disad¬ 
vantage may be turned to good account in 
the case of developing exposures of extreme 
under-e.xposure with a p^TO-metol formula 
(g^v.) in which a freshly prepared solution 
purposely compounded ivitli a minimum of 
both '' preservative ” content and of anti-oxi¬ 
dization precautions will often work w^onders. 
The stain-image, then, may be several times 
the printing value of the actual silver image. 

Special Precautiofis* The order in which 
ingredients are dissolved has often consider¬ 
able bearing upon the good-keeping qualities 
of a developing solution. The maker's direc¬ 
tions should be studied, in conjunction with 
the special notes given above, both under 
general recommendations and in regard to 
.special characteristics of indb idnal agents. 

Certain agents refuse to dissolve readily 
in the pre.sence of other ingredients, and 
therefore should be dissolved in the water 
first. Obviously the preservative in such 
cases should follow them into the water 
with as slight intermission as possible. Among 
these are metol, Elon, and paraphenylene- 
diamme. A special recommendation is made 
m regard to the first-named (y.g;,). Others 
require very hot water, as specified under 
mdividual descriptions, but it should be re¬ 
membered that sodium sulphite often refuses 
to dissolve completely until the temperature 
has gone down somewhat. Patience, rather 
than energy, is thus indicated. Since manu¬ 
facturers issue specific details of special 
methods which may be required with each 
bottle of peculiarly behaving agents, it will 
be unnecessary to amplify this point further. 
Mixed Developers. “ Mixed ” formulae 
ha\dng two or more agents are frequently 
recommended for special purposes, in addi¬ 
tion to those already described above, 
namely, metol and hydroquinone, pyro and 
metol, paraphenylene-diamine and glyciff. 
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AGFA NEGATLVf DEVEUOPERS 
fO A^^ 14 (Eiri«^rain D«vetope.r} 

W&ter ... ... 20<fZ. li,OOOo,c.^ 

40 gn. ■ ' ' 

SoUiont 4ixli;itLil,c (m*. 
hjrdrevi} TAS tn, 

cArbo&ate 

(unhydnmua^ ... fi fff*. 

PoiHas^miR bromidiT 41 pr*. 

If crjT'il.a.Ittzed aulpbltfr and cAiiKtniiEi-^ 

Wc pr^Ierred tbo quanUiift nre 170 Em>- 
or 1.500 SJTs. lot thf* aulBliife, and 2 7 
Enn. OT 25 ffr». for the rifbanatn, 

Tbbi dpvrlcipcr Is solt worklnE, nod 

irndn to ramtH'nnn^e for oTer-^ipoiure. 
When i\ bctointa aUw in net Ion It can 
regenentril pjr adding 0.7 firoi. or 6| ern. 
of *nhy<frnina cArbauatP. may ^ 

don? two or tbrro timri befors tbr 
develciper In oxbmuntc^ 


aMOOtiX.} 

f& Erm-I 


n2 Erm.T 
(1.5 Erm..! 


100 trt. 

440 Era. 
BOirs. 
S om. 


540 


BBb J^*TW H|4«* 

broDjidd} 240 gtn. 


Water to 


, 440 Era. 
. 20 o*. 
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to grm.> 
(loo tnn.J 

(12 eriu.I 
(3 Erm.J 
iij»ed. lake 


(1) Agfa fS 

Waifr .. ... - 20 oc. 

Jletol H, ... 70 Eri. 

ikMlium sulpblt? (an- 
bjdrauaj ... ...l^lOO Era, (I25ttfm.! 
SodiDin eartwnato 
<aDliydn>ua] *.. 105 Br*. 

PotasBicim bromiile IS e^s. 

If rryatailtzpit oitlpblle la med, take 
250 Erm. or 2^200 ^ cryatalllsiHl 

tarbosate ta uard. lak? 52 Enu. or 

TliJjf*deyeioi>rr is considerably more ooP' 
trasty tbaa Ebe prcc^dtnE. 

(3) Agfa D5IS tOeaens^tiEmg) 

To each Hire o\ Agfa 15. add 30 C;o of 
pinacrjrpfoJ Eroeo^ 1 ^500 aoltiiion. Or to 
»cb pmt Vi Agfa 15 add 290 minims. 

ETen wiib (be fastest panebromntW 
ftlBis* an iudlfeut red Mgbt may be iiacd 
tOcr lotfr miJitiEes* des’clopment. 

(4V Agfa U (for high temperature*) 
Waier ... ™ 20 oi. (l, 00 (^c.c.J 

Metol .. ... 55grs, 

Sodium sulphite (an- 
hydrous) SSO Bca, 

Sodium carbonate 
(lUibydroua) 105 grs. 

pot Sam II lu bromide 25 Era. 

If erystalllMd snipluto - . .. 

200 Erni. or 1,760 grs. If crystaOh^d car- 
bo»aro J« usi 4 , take 32.S griu. or 283 irs. 

For derplopmcnl Hi tfmpefaturfs up lo 
B 6 dperecB Pahr. After deTelopmcnt. 
rinse for 40 b«c and tracsror tO' »n arid 
hardeaing gyfr. 

Tirnei of Deveiopimcfit 

For 35-mja. Film i 

to Agfa 14. atre Isopan rF 5^7 minure*. 
isorhroDi F and Isopan F 7—9 mintirra. 
and l.S.fi 10 to 12 miniaes ai 65 dfgre^a 

In** Apia IS. develop for 6-8 UJinutfs 
sE 65 degrees Fabr. 

In Agfa DS15, deTelnp l.S S. dims for 
ft^lO a 3 inat€J at 65 dt EPocs Fabr. 

For XoN FfImM , a. 

In Agfa 16 dptolop l»opan I,S,3. fiJms 
2 -^ minutes at teuiperaturPs up to BE 
.b^g»es Pabr. 

BARNET NEGATIVE DEVELOPERS 
S) Barnet Standard Pyro-Soda 
F 5 -r»> Stw^b Soliiilon ‘ 

Potassium uirEabt- 
anipblte 
Fyrogallol .. 

Potassiunt Uromido 
Water to 
N'o. 2 solution : 

Stork uttU ... ... 2 trt, (50 OrCxj 

wSt Jr UP to— »■ 20 M. (S 0 OO.C.) 

Ko 2 glutton: 

Sodium carbonate 
(anhydrous) 

S^jdjutii sulphite tan 
hydrous) 

Water to 

It crT*ta 1 lb*d aalis are uaed. 

B80 gri. (50 grifi.J of cs^b&nate ana 
990 tfrs- 1 G 2 gnn.) of iUlpbUe. 

For uae. take f^jua) part* of Xo. 1 aud 
Ko 2 For &¥er'e.'£iioaed plaieif, use lUorD 
of Sa' 1 and add a fen drops of ID per 
rtBt snluiioo ol pofasstnea bromr^. Far 
^ittder-ekposurea «ao moro of Ao. 

Thla detnlopcr la standard for all Barnei 
pjatea eicept Frooeas. X^fne-Tase process, 
and Llnii-Tooa PaochratnaLiu Froctas. 

(6) B a r n « t Hydroquinone-Caiistic 

\o. 1. 

Hydroquifione 
PoiassiDW 

sulphite ... — 240 Efs* 

Potoasium 


ff> Oevdleper for B^rncii: Process 
Plates 

J!o. 1. 

Hydroqulnone ISO gra (li.Sgnn) 

ft^iuiD snip bite fau- 

bydroni} ..* .„ 180 e^s. (20 Krm.l 

Foiaasjnm brontide ^O gra. (2.2 Erm.) 
Water to . 20 oz. (I.OOOg c.) 

Ito. a, 

Pat. enrbaflate 880 grs. (100 Knn,) 

Water to . 20 oi, (1.000 c.c. I 

If crystal (teed lUlp'jiie is iiafd, double 
Ihv aba VO ciuautiiy. 

For Use, Icko eq.uaL parla of So. L aau 
Xo. 2, 

(®) Barnet hl.Gl, Developer. Forni. A 
Melol ... _17-5Bri. lamn) 

Eodlumauipbite fsn- 

bydroui) ... ... 4S0 grs. (SO gnnd 

Hydroquinoue 52.5 gra. (E sria ) 

carhoRaib 

(anhydrous) ... 245 gra. (aSgriiiJ 
PotaMdum bromide lOgrs, (Lsriu) 
Wjitfr to — ao ta. ( 1.000 c.e.) 


360 gra, (20 grm.) 


240Ertf- (27 rrm.) 


If rrystalliacd sulphite Is used, tahe 500 
grs. (100 griu.l. If crysialliaed earbaiiaie 
ia uaed, take 660 grs. (75 gnu.) 

YnT uoe take equal parts of derrioper sad 
ivaler. 


(9) Barnet H-Q. Developer^ 


SfeUiJ 
H ydroqutnoue 
Boditna aiOpbftc (an- 

hjdroua) . 

Sodium carbonate 
(anhydrous) 
Putaitsiuui bromide 
Wstft to 


45 gra. 
45 grs. 


250 grs. (26 gnu.]' 


i BS gro. 

2Sffrs. 

20 ca. 


If cryiiallts^d snlpblte and carbaparc 
are taka 000 gra. (55 srm.) of carii. 

(10) Barnet M,Q, Developer, Form C 


Metal 
Ifydroqulnaao 
Bodium sulpbite (nu- 
bydruui) 

Sodiuijt carbouato 
(anhydruus) 
PotasBiuu) broiDtde. 

10 p.c. sblutfan ... 
Water to 


grs. 

gra. 


(l.S gnu.) 
(4 srmd 


20 oa, (1,000 


(28 grm.i 
(125 grm.) 

(17 grm.) 
il.QOOc.o.) 


Stock Pfiftj: 
Fyrogallol 


440 grt. 

(SO gnn.) 

Pocaasipeu 

aulphltc 

meta bi- 

IGO gra. 

<12 grin,] 

PDrtasium 

bromide 

Mfirt, 

(2.3 grill.} 

Wafer io 

... 

10 px. 

(500 c,c,} 

Solution >” 0 . 
Stock Pyn) 

I : 

■umtiap 

3 ox. 

(50 c.e.) 

Water to 


30 ox. 

(SOO c,t,j 


Solution 2 i 

aulpbUe (an¬ 
hydrous) 

Sodtuui csrhoaaie 
(anbydrouB) 

Water ro 


3€0 gro. 

20 w. 


(I4> Criterion Frets 

Xo. 1: 

Metal 

PpIL^iiSSliEtEi metiibi- 
Bulphlte 

Pyrugallol ... ... 

Potassium bromide 
Water to 

Ko. 2 : 

Sodium rarhottaia 
(bohydrous) 

Or cryatals 1 

Water la 


Form, B 

(5 grin.) 
iSgfm.i 


[21 gnu,) 
(3 grm.) 
(l, 0 OD c.a.) 


240 gro. i;27.5Erm.) 
180 gro. (20 grin ) 


c.c.) 

r.ci 


If crya tainted Biilpbiro and car'emafci 
are used, tnbe of each 440 grs. or 50 grni. 

Foruiuia A is roconinicndid fur ibe fob 
lavriug plmea t OlirBufkrniUire Paa., 6i4per- 
Flier Ptcaa. Super-Proas, Supef-Iao, Xh 
Si)per- 6 peed Ortho, and Ordinary. 

jfonnula S la roconmieiidrd for: Special 
Rapid. FrosB-Ortbo, 5uper-Specil Ortho. 
Sclt-Scroeu Ortho. FiPe-Grhin Ordinary, 
and Studia blstca. 

Fortaula C ta rooomtuended for Sprolai 
Rapid Paa. ml Saft-5tDdia Pan, plates. 

criterion negative 

DEVELOPERS 


440 grs. (gSgrni.) 


(aOgrm.) 
(500 c.e.) 
take 


(31 (frtu,) 
(SOOff.cJ 
taka 


(27 grm.) 
(27 grm.S 
20 ox. (1.000 mod 


(50 grend 
( 1,000 c,c.) 
Xo, 1 god 


Xa- 2 - >, 

pot. hydroiifw 
Waier ta 

por use iJiia equal part* of 

^Tbis develolmr is rorommeaded for Rap(d 
Paucbra^tbrpfw, fcf. Uuv-Touo f^oerM. 
and Litta-Tona Paudiroiuatii' Pr&cest 
plates. 

Fe f4ce Fflfa SJ6 


<I3) CrUerion M.Q. 
Negative Card 

MeltJ ... ^ 

Hydruauiaone 
SudJuDl aulpbito (an- 
bydroui) ... ^ 

BtufCuiD earbcinatp 
(anhydrous) 
Fotoasiuoi brouildo 
water io 


20 gro, 

40 gra. 


175 gro, 
30 grs. 
20 ox. 


Pyro'Metol 

40 gra. (4.5 grm.) 

120 grs. (13^6 gnu.) 
60 gra. (7 f rni.) 
20 grs. ( 2-2 grxu.) 
20 ox. ( 1,000 c.eJ 


660 I 
.7601 
20 t 


i;75 grui.l 
(200 grni.) 
( 1,000 c.e. 


If rriiisIHnc saliH aro usrd. 

830 gra. (SO gnu.} of racb. 

Fur derrioDmeftt. nil:c equal parts of 
Xo. 1 and Xo, 2 . 

This devrluprr la siaudard for all 
Crtierloa plates except Fiwma sad Frosv. 

tIZ) ShAfitlhril n*Q. Developer 

Meta) ..^ 40 grs, (A.Sgrtu.) 

Rydirmiiiiitona ... 40 grs. (4.5 grni.; 

Saturn snlpluta (au* 

bydreua) ..360 gra. (41 grm.} 

Sodinm i^rbtmard 
(aiiliydro«*l .-.270 grs. (BOgiru. 

FotasBlum bromide 10 grs, (I grm. 
Water te 20 m, (1,000 c.c. 

It cryataii uf earbonate aud sulphite are 
umd, tJOta 660 gfs, (75 gou.) of roeb, 
TblB develop*'r is standard for all 
C!r)teHoa pUtes ekoept Frvas and Frocciu 
piatrs. 


Water to taalie 


me tabu 


Developer for 


( 2.2 irto.) 
14.5 grin.) 


PyrogalloL 
Fotasaium 
aulphlte 
Sodium sulphite (au- 
bydroiis) 

Sudtom carbon me 
(antaydrona) 

Water to make 


22 gni. 
22 gni, 
90 g ra, 

45 grs. 

20 oi. 


(2 5 
( 2.5 gnn,) 
flO gnu,} 


fS griH.J 

( 1.000 exj 


240 gra. (2? gnn.} 


120 gnu.) 
(3.4 grm.) 
f 1,000 c,a,) 


If cryafajs of esrhonme sod sulphRi; are 
used, take 440 gra. (50 gnu,! of earh. 


{10) Gevher c Pyro-Soda{Two Solucton) 
A. Poiassbii.. ineta- 

bisuLpht^v .„ 20 grs. 

Pyrugab' ' ... 120 gra 

Scdiiiiu sulpbltr 
(anhydr nisj 480 grt, 

Pol. br>'iiida „. 10 gra 

Water i! i>lled or 
dtatil!^ ;i 10 „ 20 c 


(2,3 gno.) 
(13.5 grid.I 


(55 gnii.l 
(I gnu.) 


11.000 c.e.V 


B. Sadiutn carbon’' 

aio (aii.ivdroua) 355 grs. 


For usp, take equal poria of No. 1 oui) 

No, 2 , 

PjTo-tnoioV lias a ropuiaOoa for glTlhg 
belter rosuits than any other derelopor for 
cases of under-fKpostiro, 

(IS> H,Q, for Criterion Preis Plate 

Meto) .. 20 grs. (2.2gi'ni.l 

SikUuhi sulpbite Isn* 

hydrous) „. .„ 220 grs, (26 gnn.) 

Hydroquiaotie 40 gn. ( 4 . 5 grm) 

Sodium carhonate 
(afihydroua) 180 grs. (20 gria.v 

Fotn$aiuiA bromide lO grs. (t grm,) 
Water to ,.. 20 (1,000 c.e.) 

If crystals of i:apboii*i<‘ and sulphite aiv 
used, take 440 gra. (50 gmi.) of ooeti 

(16) HydraquinarievCaustlc Developer 
for procHs plate* 

Ko, 1 : 

HydroqiilUEiDu ... 240 grs, (27 gnn.J 
Fotasaium meiabU 
suiphltfi „ 240 grs. (27 grm,) 

Fotaasiuizi bromide 240 grs, <27 enu.) 
Water to ., 20 ax, (1,000 c,r,| 

Xo. 2 ; 

Causike potaab ... 440 grs. (50 grtn.) 
Water to 20 ox. (1,000 c.e. | 

For uk^. tale oqiial qiuutillles of Xo. 1 
and Xd. 2- Rinse well belure flsing. 

GEVAERT NEGATIVE DEVELOPERS 

(17) OJlOX, Pyre-Metol Developer 

A, Metal „. 57 gr*. (4,2 grm,) 

Fotasaium mela- 

bisulphite 90 grs. (lOgrnl.) 

Pyrogaily) 90 gni. (10 grin.) 

sodium sulphite 

{abhydraus) 440 grs. (50 gna.) 

Pol. bromide ^ 9 gr*. cl grm.j 

Water to make 20 ex. 11^000 c.e,} 

B. Rodiunt carbon- 

atu mnhydrons) 760 grs, (88 grm,) 
Water to .,. 30m, (l.COOe.cJ 

If crystal I Lx 4 ^d sulphite and rarbonatr are 
used, take re^ectlvely &B0 grs, tlOO 
grm.) and 1,940 grs. (220 gnu.). 

Per coiruetly exposed negativra, lake 
equal parts of A and R. For avcr-riposure. 
take lUare A; far uuder-exposuTtr, more B 
For softer rosulte, dilute teilh 1 or 2 part* 
of water. 

^bruial dtrTriopmrnt takes 5 iiiludtes ai 
60—66 dagreea Fahr. Sul labia for nega¬ 
tive aiat«rhil of every typo. 

(18) G,305. Metol^Pyro^HydrciciulnOrte 
Stock Solutiofi 

Meio) ... ._ 18 Era. 

Kodludi su)phitu Can- 
hydrous) 600 grs. 

Ifydroqulnone 74 gn 

SodBim rarbemate 
(anhydrous) ... 480 gr^. 

PotassiLiiii metabi- 
Biilpiitto .., 105 gro. 

Fyrogallol . 74 grt 

^tassium bromide 17^ grt. 

' 20 oa. 


Water 

dtsiilk 

Jf crystal 
960 grt. (1! 
bodite is tu< 
Far uarmx 
nf A and R 
more of A. ' 


ll«d cr 
to 


<40 gnu,) 
20 ox, (1,000 c.e.) 


iul Btilpbite is used, taka 
' gnu.); tf erystallLied car^ 
lake 960 grs. (110 Erm.j, 
expnsurts, bake equal parts 
Far o«er-4£xposuro, take 
'udrr-exptisuiV', mure df S. 


(in Geyaere H^Q. (Ore Solution) 


F- 


Metol 

Hydroquioi 
Sudiuni au^ idtn tan- 

bydroua) t . 

BPdtam -tboDate 
(aahydnriit^ 
Fi>taaslum Ufeiaide 
Water to ,ii4aka 


17 grs. 
85 gra. 


<1.9 gnu.) 
(9.7 grin.I 


300 gre. (34 gnu,) 


355 gra. 

17 grs, 

20 M, 


(40 grai.) 
(1,9 gmi.) 
( 1,000 c.t.l 


(6S grot,) 
(2,3 grm.) 


If crystal .£4 sulphlta Is used, take 
600 gif*. (f5 gfxn.); if cry*ta(lii«d caT’ 
bonate is dx.d taka 960 grs. (IJO grm. )- 
Becoiiildesi^.J for tjevai-rt pJslrs. 

Ill) Gevaert M, Q, {Two Solution) 

A, Mete) _ 50 grt. (5.7 gmi.) 

JtfydroqL iuotie ... 75 grt, {8.5 grm.) 

Sodium sulphite 

(aahjicroos) ,„ 600 grt. 

Pot. bt' iqlda ,., 20 grs. 

Water rl..i>]jfd or 
distillti]) to ... 20 M. ll.OOOc.c.) 

B. Sodium rarbon- 

ate t:a':btydrous} 355 gro. (40 grui.l 
Water Imlled or 

distilled) to „. 20 Dx, a. 000 e,c.r 

II erystAl'ixed Kuiphlto Is uacd. take 
1.200 grt. 1135 grm.l: it ctystsillitod car¬ 
bonate is ih-d, take 960 grt, (llO grm.). 
For Rormu exposure, take equal parts 
A and B. ^ Itof over-^siKisure, 2 parts A 
and 1 partlR. For uuder-exposure, 1 part 
A, I part B, and 1 part ivsier. 
R:ecara.iiicii'.''d for Gevitcrt plate a, 

(23) G, 301 H.Q, Develupcr for Plata* 

Sietu) ,„ .., 14 gra. 11,6 gnu,) 

5odluui *ii;jj.ihLte (an« 

hydroimf „ 480 gr*. (55 grtn.) 

RydroquiH'rio ... 54 grs. (6 grin.) 

Sodium arbonate 
(arthydr^iis) US gra, <38 gnu.) 

Foiassluih bnuzilde 17} grt. (2 gnu.) 

B'aler lo roAkip 20 m. ( 1 , 00 (}d.A) 

If cryata'iEed sulphite Is used, take 

960 grt. (liO grtii.)^ if crystalHzad esr- 
boaate ti tand, tako 850 grs. (96 gfiu.) 

Fh|a devcl>'pcr give* figorou* results lu 
about 5 mbmtrs at €0—65 drgre*s Fohr 

m) 


18 grt. (2 gnu.) 


(2 grm.) 

(68 grm,) 
(8.4 gnu.) 

(5S grm.) 

(12 grin. 
(8.4 gnu. 
<2 ^rm., 
( 1.000 c.c,} 

If ^crystalUied sulphite Is used, lake 
1,200 grs. (135 gnu,); if oryslaltixrd 
carbonate (■ used, take 1,300 gra 
{ISO gnn.j. 

Fur dish devclopinent, dllbte 1 part of 
O, 205 with 4 parts of water, aad 
de^lo^p 5 to 8 lulaatri at 60—65 degr^cf 

For tauk df^velopuient, dilute 1 part of 
Cl. 20S with 9 parts of water, and develop 
about 20 tniiuites at 60—65 degrees Fahr. 

This formula gkos vigQTuus aud ule»r 
negatives of yaUoW'Lsh ooluur, aad ia suit¬ 
able for ni.-g3tiye material of crery type, 

{|9) G*ZI3, Pyro^-Soda (Qjie Solution) 


G- 211, Sofc-Crgdattofi P1*Ct, for 
Plat«s 

Motol „ 

Sodiutu sulphite (sb- 
hjdruus| 

Hydroduis..De 
Stidtuiu rarbonaiv 
faiih|dr«ii«) 

Potsastum bromide 

Wator to: niAke 


120 grs. 

14 gra. 


(13.5 gnu.) 
(1.6 gnu-i 


300 grs. 
4* grt. 
2g ox. 


(34 gnu.) 
(0.5 gnu.} 

< 1.000 e^c.l 


MetuI 

Sudium amphtle (an 
hydrous) 240 grs. 

BydrotiuinoTie 27 grs. 

Fodluni carbonate 
(aabydreus) 135 gni, 

Fotos^utn bromide 9 grs. 
Water to make 20 ax. 


11 crystalSlxed sulphHe is ased. take 
180 grt. (20 gnu.): If eryataOixed car^ 
bo^ie iH iin^. take 120 grs. <13,5 grni,}. 

rn)* aeve!o$U!r i* reromin ended fur 
Forirslts OD StiprrehroiLt and iTIira^ 
Pouebro Studiu Firms, 
dire* unit and well-detailed negatlTvs In 
about 10 iuLnuict at 65 degrees Fshr. 


<55 grtu-i 
(5,1 am } 

(36 grm ) 
<2 gnn. I 
[2 grit}.) 
( 1,000 c.c.) 
Lia#d, tok? 


(27) G.2D3. H.Q, for Ftima oI All type* 

ktetuL 4| grt ^0.5 grm n 

Snditiiu an Ip bite (att- 

hydrohi) ... 480 grt 

Hydroquincue 45 gra. 

Bodiuni rafbouAte 
Caabydraus) ... 315 gra. 

Fotssstunt bromide ITl gra. 

Citric acid .174 grs. 

Water to make ™ ^ 

If cryatallixed xuIpbUo la 
960 grt, {llO gnn.): tf cfystaLLixcd cOT' 
bonatc is used, take 850 gra. <96 sTtn.). 

Tltue* of development: Roll flima and 
packs, 5 to 7 mliiutra at 60—S5 degrvrs 
Fahr,: Studio htpaa, 6 to 8 minutes at 
60—65 degrees Fahr. 

(28) G, 110, H,G. Tank Developer (for 
Roll and Pack Film*) 

Metol . .., 6 grs {0,68 grm ) 

Sddium aulphUe (an- 
hydroua) 180 l 

llydfuquibons 151 grt. 

8wluiii rarbouAte 
(subydrobs) ... 36 grt, 

PotasshiiD broicide 5 grt 
$odiU4n bisulphite 3) gra. 

Water to make „. 20 < 

if crysiaiUxed aiiiphiie is bssd, take 560 
grt. (4l grmi: If crystalliied carbuuatt 
la ujA-d. take 97 grt, (11 grm,). 

Time cf development, for roll and pack 
about 1^20 Mlnules at 62—55 
degrees Fahr 

(If) G* 211, So ft'Grad ad on M.d. for 
Studio Film* 

Ketol . 27 gr*. 

Bodiuin Bulphitg (an¬ 
hydrous) 360 grt. 

Hydroquinona ... 27 gra, 

SodiUEu earbouate 
(ftUbydrQiis} ... 390 grs. 

Potassitiib bromide 9 grt. 

Water to moko .„ 20 M. 

If eryecatliiEd mtlphiie Is 
720 gra. (82 gnu,): if rrysisllixed carbon¬ 
ate Is uwd, lake 1,050 grs. (120 ena.). 

Used undiluted, develop guperchrom of 
81 ura-Panchro BtudJo Aims for abo ut 3 
minutes at 60-65 degrees Fahr. 

niluted wjih 2 parts of water, deveiop- 
uieut tim* im about 6 liftlftute* at €0—65 
degrews FAbr. 

(30) G,a06. M,Q, Borax lor Fine Grain 
IS gra. <2 gnu,) 


(20 gnu.) 
(1,75 grm ) 

(4,1 gm.) 
(0.5 gnn,} 
(0.4 gnu,) 
(1.000 c,c.S 


(3 grti.J 

(41 grm.) 
(3 Efxrt.l 

(44 grai.) 
f J griM.i 
a .000 c.e.) 
usni, take 


<110 gm.) 
(4-2 gnu.) 
(2 gm.) 

( 1.000 c e.) 

Used, take 


If crystallixed sitlpblta is used, take 
960 grs. <110 iron,}: U crystallised c^or- 
bonata i* Used, take BID grs. (92 grui.J 
Time of development^ 5 nUAutea at 
60—65 degifp* Fahr, 

(2S} G. 2H* H.Q. Ttmk D«v«lnper (for 
Plate* and Studio Film*) 


IR grs. <2 grm.) 

<27 gnn.) 
<3 grm,) 

<15 gron-l 
i 1 grtn.l 
<1,000 c.c.) 

If rrystoJlixcd sutphltc I* iis^d, take 
480 gn. (55 gron,); jt crystallized! rar- 
bonaEa f# used, take 36D (ra. (41 grm.l, 

(14) G-184. Ciycm Developer 

podium snipliite {ap- 

bytfrtmaj .ISOgr*. (17 grm.) 

Olyriu ., ... 90 gra, £i0 gnu.) 

Ftil. cOrbonala 520 grt. (59 gnu.) 

Vidhyl alcohol 90 nuns, <9.4o,e.) 

Water to make 20 ot. (1,000 a«e.) 

If crysialllEed sulphita t* tis^d, take 
300 gfi. <54 grm,). 

For diah developnicut, use undtluinl and 
develop for iO mi antes at 60^-65 dcgrocs 
Falir. Foi tank deselopment, dilute vrlth 
34 ports of water, and derclap for 35 to 
45 miuutrt at 60—65 degree* Fahr. 

Thifl i|«irelbp«r, whJrh girea clear. weU- 
ittt^driled ne^itvr*, )* rf>cuiniiicndt>d for 
roll and pa^k filnia. 


20 gra. 
10 srs, 
20 cn. 


355 gr*. (40 gnu-I 


<33) H.^. for Plates and Cut Films 

Metol ... 15 gra (J 7griii,) 

iTydroqulucad h., 60 gr* i 6 .& gnu.) 

Rddintu sulphite <sJi- 

hydrous) ... 360 gra. (41 gfm.f 

Rod turn rarhonat e 

fanhydroui) „ 310 grt. (35 grm.) 

PotAMlum bn^iaide 15 gra <l.T irm.) 

Water la .„ 20 oj. (1,000 c.c.) 

If cryotaLHicd auVphller and carbonate 
are preferred, take rvspccElvetj 720 gra. 
[92 grtn.) and 840 gra (96 grm.j. 
Dissolve lu order given, and dilute for 
use with miual vulurue of water. Develop- 
tuent aliDUld be complete in 2 |d ^ 
mifiutes ai 65 degrees Fahr, 

The above developer, wiiirh f* tdcutlfal 
with that rv commended for OraartllD 
hroiuKle paper*, is obtalEinble in packets 
ujoktog iO £»£ raeh. 

j34) H-0-. for Grativill^ Nec^tive 

Card 

Metol „. 28 grs- 

ff ydroqulnoiie 40 gr*. 

8ve]Iuuj sniphlte {an¬ 
hydrous) ... ... 240 grt. 

Sodium carhonata 
(aubydrolls) ... 178 grs. 

FoiAssluni bromide 30 art 

Water „ 20 ox. 


( 2,3 grm j 
(4.6 gnu.) 

<27 arni.) 

t 20 grm.) 
<3,4 gna.) 
f 1.000 oxj 

If c ry stall iTcd suiphlta tmd caThotiale aru 
nsedi take 480 grs. <55 gnn,} of coclu 

ILFORD NEGATIVE 
DEVELOPERS 

(3S) ID—-I. Standard Pyro-Soda 

Developer. Stock Sotution 
Fotatelum 

BEtipUlte _ IDDgrs. EBgnu.i 
PyirogallQi 440 gra. (25gr7ii,) 

Water up to 10 ox. (250 e.c.) 

Biesuive Ju order. 


A. Stock pyro solu- 
tipu 

WAier to make 


28 ox. 


Meioi .. 

Sodium BuJphlte (au- 
liydroDs} 960 gr*. 

HydroqUlnoUe 37 gra. 

EortK -- *,. ... 174 grt- 

Water (boil a) or dEo- 
tUledl to maJed ... 20 01. 

tf crystal I UiHl sulpblte Is 
double the above quantity 
Blisolvu the mctol in Dne-dfth of the 
water at 120 degrt** Fahr In a second 
fifth of t)je M-^ater *t 160 degtvee Fahr 
dlaaolve about a third ot the sulphite first, 
and then the hydroqqinoue. Add tbli to 
{ilie metoE soltitloD. 

In (wu-ftiths of ihe wat^r> healed to 
160 degree* Fahr,. diuolve the r^at of ibe 
aulphite and the buroz, and after cooling 
potLT this slowly and with slirring into 
t^ Solution Doulaiulng Encto) and uydro* 
qutnone. Make up fmoiedlatrly to full 
bulk With cold water. 

This developer give* so/i negAtirct of 

One grain oind delicate grads Han, 

Tiiue of deTelopuu'ijl, 0 to 10 mlnutri at 
60-65 (legroe* Fahr. 

Of) G.. 207 Hetol for Fio« Grain 

Meiitl -. .„ 37 grt. (4.2 gnii.i 

5i>diiiiii sulphite (an- 

Itydroiiai ... ... 960 grt. (110 grm J 

Sodium catbonatr 
(aitbydrou*) -.. 45 gr*. 

Foiossl um bromide 17* gra. 

Water W maite ... 2g vix. 

If crystaliiiiri Kniphtle is 
double the a)»ve t|uautity: if 
earbonatc U uwd, take 
<13,5 grm.}. 

OLvea normal Bcgatlvea of 
Suitable for filju* of all , ^ . 
rspeciaMy roluiarur^ and cine Situs. 

Time t?f developtuout, about 8 mlirnur* 
nt 60^65 degroes Fahr. 

GRANVILLE NEGATIVE 
DEVELOPERS 

(32) Pyro-Seda* for Plate* and 
Ftims 
yo. 1: 

PyregBliol 

Fotsosium nietahi- 
SUlphUt' .. 

Fotoastum orcunide 
Water ... ,« 

No. 2 : 

Oodinm rartwDaie 
(anbydroiia) 

‘ ftodlirm sulphite (an- 

fjydrtui*} «. 480 grs. <55 grm.) 

Water ... -. — 20 ox. (1,000 c,c,i 

If cryslalllecd saRs are usod for N'o. 
take 9w gra. <110 grm.} of each. 

For use, take fftnal porta of Xo. 1 oad 
No, 2. For portrait uvgatjiTei, jjJiutP with 
an Ofiiul bulk of water. 


8 , 5odluro cartiou- 

ate (auhydroue) 320 gr*. 
Sodium sulphite 
(anhydrous) ,., 440 grs. 
Potassium 
bromide,, 10 p.c. 
ooluilun ..M I 04 , 
Water to moke 20 ds. 


(50 c.o ) 
(SOOcx J 


(le.S grm.) 
(25grjri ) 


iBc.c.) 
(500 c,P,) 


If crysralliacd carhquare and sulphite 
are uted^ take 000 gru. (50 gmi.) of 
F^r dish vse, take equai parr* of a and 
8 . For tank devcIppmcDt, toko 1 part 
stock solution, S porta R, and 2D porta 
water- 

Thla dcTcJoper 1* put tip in ** Tabloid: " 
form hy Me Kart Burroughs Wcileame 
A Co 

<36 > tO^l, Standard H^Gl. Dev«}ota4r 

Metol 20 grs, i2.3 gm.) 

9odtuci> sulphite tan¬ 
hydrous) ... 660 grs. 

Hydroqulnohe ... 80 gra, 

carhonato 

(anhydrous) ... 320 fir*. 

Pola*aiu.it] bromide 20 fra. 

Water to make 20 os. 

If cryaialliJEed cariionais is 
880 gri. (100 grm,). If 


used, take L320 grt. 


<5,1 gnn.) 

(2am.) 
(1.000 c.e.) 
used, take 
rrystalllxed 
J 30 gf *. 

flue grain, 
types, bill 


CtiC 


120fn. <13.5 firm.) 


(2 3 grtn.) 
(1.1 grm.) 
U. 0 CMJc,d.j 


8, Bodium corboil- 

ote (auhydrousi 640 gra. 
Wafer to moke 20 ux. 


ifrtj 16 
pra| (25 


grm ] 
gron,) 


{33) JD—3. Hecot Oevcf 
^etul .,. .., 50 pr 

t^udinm iniphite (on- 
hydrous) — 22i) pra 

Rodlutn carbonate 

lonliydrouB) _ SBDrraj <37 grm.) 

Fmooaluin hromide I'^iir.ral (I firm) 

Water tip to ... .. 2C ■ ^ 1,000 c,e,i 

if rryetaUiaed sulphff' 'id carbonate 
am nsed. lake ivspcctlyf . 410 gta. (50 
grm.} and fiSO gra. (100 tml. 

For Use, dxlutn 1 par ryh 5 parts 
water. 

This deyrioper gives so': Mfativra with 
moriMtuii shadow detail. <j«fe)opuictit Is 
slow, hu .1 the dfvrloper niii,*' be used at 
lf*a dUntlon If deulred. 

(39) JD.^9, Amidol L'«v<i^per 
Sodium sulphiie (aft- 
hydrous) ™ ,» (100 arm.} 

Amidol .17: ^rai (20 gnu.) 

Fotaoxium bromide (5,7 firm ) 

Water m make ... 2C im^Mi,CW0c.c ) 

K cryataUioed sulphil id used, take 

double the Above quahijT. ! 

For use, dllufr with tbrl* times il* 
Tolume uT water This a ;(KKi olbround 
urxatirc drrclop^r but iwHI lot, keep for 
ttioro I ban a day or twe 


( 40 ) (D^t L K.O-'Bcrax 

Metoi *„ 20 ct!. 

Sodium sulphite (nn- 
hydrona) ,„ 8Mfrf 

Rfydrcrtiuinnoe ... 50 sf 

Bart?t ... ,,H 2Gsri 

Water up to _ SO' 

II m-stallLxed nuIphVii 
(foilbin ijie ahum quanit^T 
Thi* deTeloper is aa|Kriii^> 
iriltKatare films and 
film. 

Time of deyelopment. 
upward* according to fil:i > 

( 41 ) tD~} 3 . Hydro^pitio 

Negative* 

A. Hydroquir^ne ... 22^ i-'"- 
Poiossiutn meia- 

biiulphiie 22"^ cr; 

Pot, briHitido 22^ 

WaiBf to „ .„ ft-' 

B. Potaasium hy- 

droyide fatlckl 44 ., 
Water to ... 

For uoe^ take rqual jprii 
Deiblopment ahuuld bo v 'PT' 

2 minute*. 

This d:eyelupBr la only ^■ 

worit on pttKyoa platesi » 
mediatit tonet ore 
black and blank while. 

For hall-Eone rwpyfog, ur 
or ID-14 


<75 gfiD,) 
<9 grm,) 

<37 firm.) 

tiled, take 
crystollixed 


(42} ID—^35. 

A. Hjdroqmnoue 3Ii 
Rodtum sulphite ! 

(anhydrous) .«. 
pot. bromide ... vr- 
Water to 


Ate { 

i.lfcjsi 


sulphite I* 

1150 grtn.) 

For dish us»e^ dilnto I inu*f with 2 part* 
of wsior. For tank use, diluio 1 port 
fi'itn 5 part A of water. 

fJcralopera tU-l mA ID -.2 are rerum- 
■nended Jar oil Ilford and 8 eio platra and 
films. In rither. drrelop Snip or 6 «lo- 
i-hroom film lor 5 minutra, Srlo M.B. Flu 
fllots for 4 minutrs, and Seip W.Q Pan' 
aim for 3 | tolnutCN. alt %v 65 fiegraes 
Fahr. trouble these tiiuta for tank d^yefoo- 
ment, 

A }a)) devriopiuunt table, covering tlfard 
pin tea a* well aa Seto flima. will be found 
In the Ilford Mfuroat and the Ilford Book 
of ForHinliMj. 

r37) 1D“4, Pyro-Metol Developer 

A Metol ... 35 grs. (4 grm,) 

Fotaesttim meta- 

bisulpbUa JOO gra, <12 grm ) 

Pyrogallijl _ 100 gra. (13 grm. | 

Water to m&ke 20 os ll,OCOc,c.J 


B. Pot, earhoEia 
(anhydrous) 

Walcr up to 

Tf 'crystaRixed auipblt' 
double the quantllT glyt- 
For use. take rquoj m A and B. 
Thia dpyeioper is A* akoroatirr to 
Formula 1I>^13, 


isn {125 grm.) 
^ ( 1,000 o,c.) 

UAed^ take 


»:ceroatir«^ to 

(43) ID-»I4. M.Q. CoerarEDeveioper 

'?,! 6 Eirii 
... 
lie 


Metol ... ... .. 

Rod Emu aulphttc (an 
hydrous) 
Hydroquinour 
Sodium carbonaii 
(anbydrouv) 
Potasaiuin hrontldo 
Water up io 


_,ilphi‘ '•*( -• - 

1,320 gra. <150 firm.r. 
bonate is used, tua 8&t KrJj^lOO grui.). 
This developer In ' 

copying Dbotograph* on fv' 
on prpccM or other alp* 

Tune of derelopnient. 2 t' 
ac!Oarding to contrast 


<75 grui-J 
ll.OOOfl.cj 


Metol 

5o(tluni sutpbUe (1 _ 

hydrouai ... T0 f''4 

Sofilnm rarbonite I 

(anhydrous) .„ 
PoEossium bromide 'Scrt 
Water to ittake „. 


(32 grm.) 

(185 grorij 
(0.5 grm,) 
ll,DOOo.c,f 


ff eryataRls^ carboEiaie l» uaeA take 

1,760 gr* (200 grm.). 

For nae, mix equal pari a of a and B. 
Thia (fevriopor is cxcredifigiy energetic 
nod is intended for piatra that have 
evived miniuium exposure. The yellow 
ootour often mablea evea rary weak fiego- 
tire* to print Eatlsfactorfly. 


If rrystaUloed aulpliltri* ^SO 

gra. (43 griH.) If <jr*raPJJWd rtrboaate 
i* used, take 440 gra I'O I- 
Put iMe, dilute with 3 ’folwhi* 

wajcr. ^ , 

This la fittended for opfe 

nlgafiTra ot positira*. t a Driw 

Dceatiw from ao orer-irJ 
-Rzpooe 04ily and 1 “^ 2 to 6 

minutes, using a >*1^' 


(45} X-ray Developer 

MbIoI ... ... 20 grs. ( 2 . 3 grnl.j 

podium Butphite (an- 

hydrous} ... E60 grs. (75 grm.) 

nydrt^qtiliiiifia ... 80 gra, (9 grin. I 

Sudiuiu carbonate 
tanhydrouBii „ 

Potaasiuni bromide 

Wat^r up te 


320 grs, 
50 gra. 
20 01 . 


<37 grm.) 
(5.5 srm,i 
<1X00 c,^\) 


Fine-Craiti 

(3.3 griii.] 

(100 grm-I 
(5,7 Eriu.i 
<2.5 grm,) 
(1.000 c,e.) 

bird, take 

nuliablr for 
ihd for cine 

lintiira and 


e for Line 

125 firm ) 

<25 gnn.) 
<25 gri«.| 
( 1.000 c.cJ 


s.fi (SO gnu.} 

( 1,000 c.e.} 

A AQd B. 
sle In abotii 

■lhi« for line 
: tv no iairr- 
beraveea fuH 

ifttnalsL ID-2 


(47) D. 72 . Standard H.Q, 
Water ... ... 10 m. 

RJon <5feton .., ... 2a gra, 

Si>dlutu sulphite ion. 

hydrou*) dOSgra. 

Hydroqulnqne ,,. 105 grs. 

Smlium carbonate 
(anbydruusi ... 590 gra. 

Putasisium bromide 16 gra. 
Water up to ... ... 20 ox. 


It 

lj<37.5 gnu.) 

(94 gfmrj 
(9 eriu,) 
(1,000 c.e.) 


(48} DJSL RortraiE FUm 

(MetolI. 15 gra, 

dudtuit!i nulpblte (JUi- 

hydroiia) 880 gra. 

Hydroquinone ... go ers. 
Bodiqjn carbonate 
(anhydrous) _. 385 grs. 
Pyrogallo) 60 »ra. 

Fotaasiuni bromide 7* gfs. 
Water lb make ... 20 uz. 


E75 garm.) 
(13,5 firm.} 

(37 grm.) 
<3.3 firm.) 
fl.OOO c.c.l 


If crysfalUzcd rniphife [« nord take 
double aboro quantity. Tf crystallixed cor- 
buPKCo <s used, lake 1,040 grs, (118 grm ). 

For use, take l twirl of above oolutbit 
and add 4 parts of water. At 6S degree* 
Fahr.. dirvciop S.3, Fan.. Fortroif Fan., 
Far-Rpecd and Commcrrial Oftbq. cut flimi 
ftir 6 lUlnutca. find S.S. Ortho, cut film* 
fur j2 minufes 

(49) D.7S. Vertlca! Tank Developer 

A. Water (at 125 

degrees Pahr.) 5 oit. <125 c.e,) 

EIod (MetoV) ... 13 gra. <01.75 grm.) 

B. Water (at 12 S 

degrees Fahr.) S oz, {12Sc,c.> 

Sodium sulphite 

(anhydrous) 60 gra. (4 5 grui I 
sodium blatiIpbltc 160 grs :9grzu. } 


u*n wbiD 
Imr ubirota 


tnlniftB*. 


r. Wafer <at ISO 
degree* Fahr,) 

^fidiuiu auEpiiite 
(anhydrous) 80 gra. 
Jfydroqulnonc .„ S3 gra, 
Fyrofialtol 


Sqx, (125 c.e.) 


<4-5 grin.,1 
^ f3grm,} 
13 gr*. (0.75 grin.) 


(44) ID_}S, Hetol faiCop)' Nepitive* 

Mfltol sOjrl (3 4 grm,) 

Q y-l. j 9 TBVB _ a__ [ 


D. Water (at 125 

flfgreea Fahr.) Sox. <135 c,c.) 

Roiijum carbon¬ 
ate (onbydrDua} 320 gra, (l&grm,} 

For crysialliznd sulphite, take 160 gra 
r9 gmi.) in solutioiu B aiui c For 
crystnJRxed carbonate, take 880 gr*. (SO 
grm.) ia solution D. 

Four A^ B, C and D int<) the tank or 
other 're*Bel In the order giren, making 
sure that all oolutloni aro etHi) before add- 
tug D, Finally. Qiak« up to 40 ox. 
11.000 c.c.) with cold water, and use 
witbont dOntlou. 

Derafep 7 to 14 min*, at 65 degrees 
Fahr. 

This la ■ far our lie formula of tfie pro- 
rcutionaf finisher, a 4 id la a loog-lif# 
deteloper snitable for the riurelopmcnt of 
rou and: hock him* of al) tyiK*. 


(SO) D.IS3. Praeojf Developer 

A. B'ydroqufnoae . 220 its (25 grin,) 

PocasrEutn jiirtn- 

bisulphUa 230 grt. fSStraiJ 

POt, hrutKii^ „, 220 gra. (25gritt, } 
Water tip to 20 oz. < 1,000 o.c.) 


B. Caustic Fotai^ 440 gra. 
Water up to ... 20 ox. 


<50 firm.) 
11,000 c.e.) 


If crystallized auiphito 1* used, taku 
1,320 grs. ^ISO grin,}. If crystaillzed car- 
bonzfe ia used, take 880 grs. <100 firm.) 

Fur lb* development of X-ray flim*. 

This dcvelolivr ran be oblaiitcd in tin* 
rondy for mixlDg. 

KODAK NEGATIVE DEVELOPERS 
(44) D.|. Three-Salution P^ro-Soda 

A. Sodium bUuIpbite 86 gra, (9.8 gnu.) 
Pyrogatlol ... S25 gr*. <60 grut.) 
P 0 i a 9 a I u m 

bromide 10 firs, (I.lgrru.) 

Water tfimake ... 20 01 . (1,<>0() c.c.,l 

B Koditun snlpbltu 

(anhydrooi) ... 920 grt. (lOSjtm.l 
^afertumAke 20 ox. < 1 , 00 ( 11 ^.^-) 

r, 6(Hf<am carbonate 

(anhydruuuJ 660 gr». <7SgriU-) 
Water tv make ... 20 ox, <1.000 c.o.) 

If crystaOIxed suipbife and carbouaie 
aro used, take rr*ppctJvriy 1,840 gri. <210 
fim;.} oud 1,750 gra, <200 grm.). 

Dish dfiTelopJiieiit .—1 part each of A. B 
and P* and odd 7 pans of water. Develop 
for 5 to 7 mlutitra at 65 dcgjve* Fahr 

Tai^ derelopineiit.—1 part each of A. B 
and C, and add 11 part* of water, Oevclop 
for about 12 minutes at 65 degree* Falir 


Tai» rouaj part* uf a oowt R. and (k*c\op 
Koduline film for 3 mitis. ttt 65 drgrm-a 
Fahr. The mixed developer should hr 
rboroufikty sttewd hcloTu ■«,■»». R^nse well 
Iwfore flxlDfi, 

1>. 153 gives mnriiuum coafrssf am 

Xodailne FSlm. 

DJ54, KodaliijH Oevalo^«r 

Elbn (ilero)). 11 gra (1,25 firm.) 

Sodium sulphite lou- 

hydroust .... 2)3^1 gra 

HydrSqoinune ... S3 gr* 

Sodium carhnuaie 




(onhydro^a) ... 2?i0 gra, 
Putoaulum bromide 4} ff* 
Water up to 20 uu. 


Developer 

rSOO c.e.) 
<3.2 griu 4 

(46 grin.) 
112 grm.) 

<67.5 firm.) 

(1.8 firm.) 
( 1^000 o-c.) 

If nsiirg eryatattlwd sulphite, take 810 
gr*. (92 firiit.): if using mtitnEIUcd cor- 
btmatc, take 2.810 firs, 1280 firm.). 

Far geq«ra,l use. take 1 part of above 
rolutioti ami 2 part* of water, and develup 
for 4 eo 8 piinutea at 65 degnsa Fahr. 
For fireutfr contrast, or sliorter develop¬ 
ment time, th 4 * aboTe aointfott can ^ 
tucd undiluted if preferred. 

Sulloblu for dish derclopinFiit of rtfH 
ami pick film a 


Developer 

(L7 firm } 

MOO grm.) 
17 firm*) 

(44 firm. I 
(7 firm,} 
(0.85 gnu.) 
(1.000 c.e.) 


t22.S grin.) 

(6 firiuj 

[30 grin.) 
<0.5 firiti.) 

a.oooc.c.i 

If crys^a^iX:^d suiphEia is used, take 
400 gr». <45 firm.), 1/ car- 

houara t* u.ii#4* takis TOO gra, <80 grm.). 

Foe wUboiii dilution dcvrioplng Xconlina 
Papfr for 2 to 3 miuufra. and Xodaffrte 
OT KodaUu* Wet StripplELg FiEni for 
3 fti 4 ipinutr*, all at 65 degree* Fahr. 

When deveJopinfi Fyfra-Rapld K^vlaUttn 
Flil'm !or tranaparencics or soft cooriauoiip- 
tone negative*, dilute above developer ivirh 
3 timro irt bnik of water. 

<S2) D.i57. Kodak SpedpI Developer 

Kton (I4en>lv .,. lb grt, < 1,8 firm.) 

Sodium aulphite {an- 

hydraus) JJO gra. f37.S firm.) 

Ilydrtfqalnodu ... 60 gra, (6.8 gnuj 

Sodium carbonate 

(azrhydrou*) 250 gra,, <28 gTtii.)i 

Foianaium broiolrfe 4 gra, <0.45 grin ) 
Water np to .,, ... 20 f 1.000 e.c.} 

IJ crystpliDxetl sulpbite in used, lake 
560 grs. fVS gnu,}. If cryatAllizcd c,*r- 
bonafe U ujw.'d^ fake 660 fixa, ns gm.l. 

Far use, dilute 1 pari qf above with L 
part Water, 

Tius va vullabVif ior universal 

trsu with ruif oud pack Ilium, platcfi;. rpt 
fiiPia and Rodak hromiije paper. 

(53) 0.76. Fine^Gram Ouifelofier 
W.iter (225 fin'erec* 

Fabrj ... ... , 15 o*. (750 c.e.) 

Eion (Jdeto))^, .„ 17i gra. ISgrmj 

RikKuiu au(pbUe ivst- 

hydrcHiB) .„ .„ 880 gra < lOo grm.) 

Hydroqulnoiia ,.. ddfirt. <5 firm. 
Borax ... l^gra. MB grin.) 

Water up to ... 20 o*. fl.OOOo.c.) 

11 crystallVsed nulphite i* used, take 
double the ctunndty shown. 

Biosojye iu order fiiVeii, and uoe wHb,- 
out dliuiion. For tunb uerelopmetit 
10 to 25 mills, at 65 dOfirees Fahr., 
or foPT-fl/fh* thia tiuiffi dvala devUlap- 
ppeiat. 

Suitable for fine-frain rcsplra on a</ 
mlulatufe and OiVb?T hlura. 

(54) D.76 -A. Ffi>e-Grfiir<f Devefoper for 
Giqe Film 

Water (I2S degret'* 


Fahr. I 
Rion (Mlho|>... 
Sodium splphite (on- 
ttydfoui) 
Hydroquinonc 
Borax 

Water up to .,. 


iS mor, 

19 grs. 

OSD firs. 
46 gra, 
JStra. 

20 01. 


(75t> AC.) 
(2.2 grm,) 

(110 firm.) 
(5.3 firm.) 
<2.3 firm.) 
(1,000 o.c.) 


(SSJ D.76 B. F/rte*Gratn f^T Cine EUrti 
Winter (125 degrees 
Fahr.},.. ... ,.. 15 {IX. (750cxd 

Eton <atatn<V-- ... 25*™. (2,8 firm.) 

Sodium auJphkie (oa- 
hydroll*) 960 firs, 

llydroqulnnuc 25 fir*. 

Bdrax .„ ... 19 gra. 

Water Up to BOoz. 


fl 10 firm. I 
(3.8 firiitr) 
(2.3 firm.} 
tl.QQOe 


Bodinm sulphite 
fanhydrous) ... eiBgr*. 
Water (a makk 01 , 

B, Sodium sulpblte 

(HuhydrouBi ^ 440 gra. 
KydFuquinans 150 gra. 
Water tq make ... 20 ot, 

C. 9^>diu£a carbon¬ 

ate (onhy dratis) 530 gra. 
Or crfstsla 1,520 gra. 
W ater to iiuki! 20 ox. 


f70fi.TH.J 

U.ODO ’» 

iSOfiTm,) 
(17 firm.) 
[J. 000 r.e.} 

(60 firm.} 
firm.) 
( 1 . 0 Q<) c.r,) 

If errstaOixed \-n used take 

dotiblv the amoiLutt ibatvn ahoTe, 


Far war. rake 1 part eaeli of A, B and 
C, and add 3 parts water. Add 10 per 
rout potasaium bramlde jHfutJon at the 
rate of 3 to 5 drops per ox. <5 to 10 5 , 0 . 
per litre) el mixed developer. 

For harder results, reduce tbs proportien 
of A; for softer rosultai, redurc tbs nro- 
l>ortlan of B. 

IVvclopPrent rium for P&UL'broma Aim. 
3—4 julntitea. Longer deveiopiueot 

cdarieas the grain. 

IS7) Fin^Graln Compchiatlnf De* 

veJap«r 

SJevelop ill ihe A roUiUaP of previous 
fariuQla, Lining ibis without dOurlau, Add 

TO rr ID per patasaium bromide at 

the rate of i\ drop* inr ox. (3 c.e. litre). 

Uevolnpmrut lime for Paarhrom.i dim 
S—JO mfnnfcs. 

(58) M.Q. for Tank Devefnpmcnc 

’t 5 2 grm } 

Rudtuni siiTphife fsti- 

hydrous) .„ 320 gra, 135 grm ) 

Hydroqulttone .„ 35gre. <4grm) 
Sodtum carbauate 
(Aflbjfdromd .. ITS grs, <20 grm) 
Potaoklum broialdc 171 gr*. {2 gpm } 
Water up to ... ... 20os. <j,0D0etr,) 

it <^ry*la 1 l[Eed snlphlir and carbonate 
arc iiw'd, take 440 grs. fSD grin,) of each 
For^dse mix 1 part of the sbovo with 5 
to 10 pans water. Time of drvejopnrmt 
fur Fanchroma fJ/ujs, 10—20 miuutfs 
occerditifi to dilution* at 65 defree* Fahr 

PBRUTZ NEGATIVE DEVELOPER 

(59) Fine-Graiti Boraic 

Pertol rJierol] .,. 55 grs, <4 grin. 1 

Wydr^uinoim ... 17 gra. E3grifi.j 

Rodiuln sulphite (an- 

JiydrotiS) ... TOOfifs. <80 grin.} 

I ' ■ t."- firm.) 

Potassium bromide 2 gra, <0.35 «iTu j 
Watty to , 20 «x. U,000 cx,\ 

If rrysfaJiixed suJpblto fa itsed take 
double the abrorn quantity. 

The above developer is ret'omiuended for 
aJJ Ferqfy dims. The development tlmva 
at 65 degrevH Fahr. for Peruix pan- 
chroiuaflc fllius beiog: Perjntntic 7 to g 
mtffufcs: Rtvtcpan, 5 to 6 tnitniif*; 

Feromnia, 7 to 9 naqutes. 

VOtGTLANDER DEVELOPER 

(60) Fljifr-Graifi Developgr 

totraptol (Meto)) .,. 55 gr* 

SodiuiP sulphiie {an- 
hytimoal .., ,., 880 grs 

Sod, carb. tonbyd,) 45 grs. 

Potassimu bromide JTgra 
IFarer .. 20 oK. 


(4 firm.) 

(100 grin,) 

(S groj,) 

If cryitaiiJrad ra rhonsfr is take 

^ T firm.). If eryataOued 

d'^phitn fa tised. take double tpe quaotlty 
Ttjc alKtvo fliMf'firaln developer fa atiitabl# 
fi>r all VoVfiilbndi-T bleu*. For panctiro 
films Besaapan and BrssapaP F, derolop 
for ahtmt 8 miitit at 60-^65 degrera Fabr 

ZEISS-IKON DEVELOPERS 
<61) Rapid Developer for Diih Use 

-. (4 gmi.) 

^ydroqufnune „ 43 gra, (4.8 grm.) 

Sodium sulphlto (an- 
bydrotia) _ 280 gra (33 gnn 

FotaamiuniL enrbon- 
atei (anbydroits),.. 220 grt ( 2 S firm j 
Potajstum bromide 14 gr*, rl 8 gita) 
Water to 20 ox, 11,000 c,c.> 

It rryst aJffi^cd siilphiie i* tmed* take 
560 gra, (64 grin.}, ll eryatalUxvd car* 
bfioate is used, take 280 gra. (32 firm.), 

Olfiiie with an equal vmume of water. 

and develop for 4 tn 5 minutr* at 65 
de^gri'es Fahr, 

( 6 Z) Tank Developer 


.1 

If crystanixed sulphite la used, take 
dnublo lbs wetfibc sm^vu, 14 76A 

f ires rather tuora contrasty ncfiatires fbau 
^ T6B. These two devdopera irara been 
widely atfapti^4 by of mlnlatura 

cameras, Dfrelopmeqt time at 65 degnret 
Fabr., rroiq 6 lu 12 luisutea at'conOng to 
dim iiaed, 

HIMOSA NEGATIVE OEVELORERS 
(56) Three-SoJutlop ^4, 

A- ... 125 gra, 11,4 firm ,4 


9 irs. 

18 trs 


<l grm.] 
12 grm.j 


88 fira. (10 grm.] 


JfejoJ . 

"Hyilroiiuiinjne 
Roditrm nuipbiie (au- 
bydronsl 

PotA isiutif carbon- 
Bto (aubjdroua) .„ $5 fira, (6,25 gntt,} 

PotMeium bromide 9 gr*. IL grui 1 
Tfisler up to 30 M* <1.000 r,r,’) 

If er^riaiRxed *ulpblt« I* preferrad, Uke 
175 firs, (20 graa,). If cryataRired car¬ 
bonate in tioed, faJtc TO gra. <8 grm,}. 

For uiif« dilute un« part of abuse wiilt 
two parts of wafer, and devriop for about 
40 ptinurra at 65 oegrvea Fahr, 


(61) Fme-Crfijn (Buffered Borax) 


18 gra. 
44 gr*. 


<2 grip,) 
<5 firm,) 


Mctol 

Hydroqulaone 
8«)illil aulphltv (aft- 
hydrous) 

Buraa 

arid 

Water to make 

If (TyitMlltiad sdlpIkKo in. ur,r-q 
doublr above quantity. 

This (Froloper ia iinod vrirhout dlJmloo- 
partlcatarly aulUlile for miatai-’r. 
D«ve)oPti]ept lipie, xhom 20 mfua at 
degree* Fahr. 


880 gra, <100 gnn ) 
38 fir*. <2 firm, f 
123 gra. ?14griii.t 
20 w. 11.000 c c.} 


iak* 


NOTE, Amounts given in the^e f&rmahe h nveirdupois onrf fjieir/c fneoiures ate fioi cquo/, but sofutioos mode uo C^iraofhout on either system /roy the lame com^sitioi) 




DEVELOPERS 


DEVELOPERS FOR BARNET PAPER 
M»0. for Bromide Papersi 

^. U.lScnij.) 

Si>diuni Buli^yie (nn- 

... . JTSprji (20 erm.l 

llydiuqii^iiouii .. 30 grs. (3.4 J 

^kKElxim caftwnJitc 
UnbjrtJrotiB) ... 130 U^.Sgrin.) 

Patnuium broinldi' lOgni. (l.ISerui.l 
yy^t^T ^ 20 «E. (l.OOO c.cr.) 


If crriitAfU^^ ■ul|ib)ip Jind carbon&ii.’ 
fcTo tiwl, 3S0 Ktt. (40 srm.) cirJi 

U^TclopmtiiL ahoitM bo complato tit IJ 
Id a uilUB . hud i^bomid bo 

uiMntaiJifd &i from 60 to 65 drtrrcea 
pjilir, 


(TO) Amidol for Bromide Paperi 


Amidol ... SO ^rji. 

iutpHUc (rtti- 

b^rdruUBl .325 

P0iAL«ji].iim bronildo 10 crs. 

VVatvr lf> ... 20 ox 


(37 trni.t 
(1.15 Krm y 
(1.000 c.c.) 


If rr7alAl!i£tMl $utithlte U iiw^d, tak^ 
dtiiUblt* iJift Abi>Te nitiouut. 

TliU ilctrelo)ifr atroiild be ii*rij vrlthtn 
3 dBT* of bi-ing iiijid.4» up. iJL'vcIoiniiehl. 
should plkjcrt fit 60 to 65 dcgr<*i a 

FaOir.. And kbuxilJ U- eoiitHcte to U n- 

2 lUlPA 


(71) Developer for Bar-t#ai Paper 

Metfl ... .... 16 sr#. il.SBrniJ 

Hydruquinottc ... 60 ffira. l6.8Brm.) 

t^odluib ^xtlpbttc (HP- 
bj-tlrou*} ... ... 350 Brt. 140 ifrra.) 

Sodium rnrboPAle 

iAnh,V(jroirN) ,,. 220 eri. (25irria.t 

Pcittr'^ijutp bratulde 6 jra. (0.7 arm.) 

VTiter la 2Dof. 11.000 c.u j 

ir Aiiliihltc ant] ciarbuiuit* 

uiBd. tftjse n 7C0 grn. (SO 

■Tfoi t and 6(K> era I6S Emu.] in place ol 

tb** euuadiitf uivtii. 

Por t'lforoii# Barillas uae ibff deretuper 
tutdtlutc'd, actd djcvvlu^i fcf 45 sera, at 60 
U 65 dcEft 

Fur Sofi Oaf-0at dilute above develupcr 
witb lit uwra bulk of wntrr. Devetopuumi 
cbaiild be conipir'ir wuliin 2 riiina. at 60 
to 65 deei^eca FmKr. 

For colder lotita. n'diice thf" potutalum 
brointde lu half or eicB ODe-riu&rlisr of tiu- 
amount glri<a. 


(71) Nermat M-Q. for VeronA Warm 

Tone Paper* 


Metul ... 

Sodium sulphite (su- 
krdrvua) ... ..h 

UjdriMjutuiitte 
m^tuiu car bona IQ 

(aDb>droua| 

Water to 


IS Era fl Ttfrm 


210 Era. 
60 era 


(24 Emu. 
(6.6 inu. 


155 Era. (17 55 ™. 
20 oa 11,000 c.c. 


If emtallUrd sulphite mod carbunate 
an? ii(*»dK take^ 420 tra (48 e^.) of eafh. 


Fikf waria^black tauea oit Fercu* patp^^r, 
dilute fsch 2 o«. iTOO r.c) of tbt abr»ve 
dtrcioiH-r wtib 1 a». iSO c.r.) of water, 
aud aJtl 145 itiluUui :1S , .^1 uf 10 per 
f'cnt potaasluui brauildf^ auiutlan. Derelup 
II! 65 t1refi.T_* Fahr., at ulilrh tempera' 
Itiru tteirlupuirni sbauld be complete In 
3 toluuxfT)i- r'iU4>»ure ihoiitd be kepi 
full 


Fi.” Voroiia dr Lute paper, (]lTut«> cai’li 2 
1 100 f.i.) wiib 2 CH. (100 c.cJ of 
wiait-r. itul aild 7S mliilitu '7.5 c.e.i of 
10 pc” ^coi poiasalutii bremide aoiutlou. 
I'f- at 6S dcE^^' ’ Pahr.. at urliirh teiU' 
iwratiire drvclopuicnt shuuld bw complete 
lu 2 luiPtU' ! A uleaatuE rartEt of wam- 
b' ‘k t .mt ma;!f N- obiatned by varyitig 
liie .tiuoimt of potasaiuin bromide sulullon 
.dded ffLuii 55 iv 150 miuitn* i3.5 (o 
15 cl 


(Tl) SEroitfer Contrasts on Verona 
Paper 


ill Iv! IS Era 

Hydfiuiuiiuj'ne 60 (rs 

iti-Hliuiu sulphite (ajj' 

hydrimsi ... . 240 fr^ 

a^Mltui,. carlxjtJJLiL 

^aukydrima) , 310 irs 
Fof-f ium bronildo ISOfrs 
W t.-r tr- ... 20 ox. 


(1.7 Efui.i 

;6 8 tnti.1 

■; £7 (rill.) 

Il 35 irm.) 
(17 fnu.) 
(1.000 c.c, I 


ll ; 'U/cd uilphiir ,1 Vi .'►d. lako 4 S 0 
^ (55 Krm ). If crysiallited carbooatc 

-I -r d. lit'. 640 En <95 EruLl. 

r/ii Trf: i.i>r abutild t*c Ufcd unJlIuled 
at a (riu|*.TatiLFV of 65 deffTes Fahr, Ks- 
. adlV^fed thit lirTvlop' 

III !.^ taV:t =r;rttl 21 3 UltQUtt* 

F' .! V , J. tVnms paiter lit (■ Dot i>cam' 

‘ ijJed Mr Vi roua dr Luxe) flijs d* vi loper 
c:v 3 -‘‘dfrvbb tiroUjier eoatrastt ilmi 

(he -^j '.rTr.kJ 1| Q 


CHART OF FORMULAE PREPARED BY LEADING MANUFACTURERS 


f74) Brown Tones on Verona de Lu- 

■■■ I "* ^ Frs. f0.4S gro 

j^iutn Bulphltc (ail- 

,,,tjf4rous) ... 31s ars. 

. 45 grs. 

HydrOttUlnone 45 ffrs. 

Stmium carbouaic 

(anhydrouci ... 232 Ers, ( 2fi.SKrTi' 

Polbsaitint brumld*^ ISffra (ITgru 

Water to . ZOox. fl.OOOo.t 

With uonual ucEutlvrs, take 1 pnrf. 
developer and add 3 parte of wator. U. a 
ut 65 dcEfeea Fobr,, when devolopnie 
should w coiiiplcte in 2 ntrautes. 

If Warner browns are requined. Ulbi 
wjib 3 or 4 parts of water, or ni— 
hronilde up to double ibo aiuouni £ivc , 
auiil luctesse v^posurs. 

Verona de Hue* nsquires approximate s 
(he satu* espaiturc with this develoih^r 
wtih the nonua) M.Q. dcrcluper proriel 
both arc used at standanl dUutfona. 


DEVELOPERS FOR 
PAPERS 
(75) For Press Bromicte 

iJotol .. . ... ZQ 

llydroqulnune ..... 40 

£( 0 illuni sulpbite (au' 
hydrous) .., ... 220 

dodluni carbonata 
UiUiydrqus) „. 164 
Fotautum bromide 30 
Wati-r to .. 20 


CR1TERIo|l 

Paper 

Kts. (2.25]jriL4. 
Em. (4.5 Efjidl 

125 Exmll 

, W^Kvnl 

Era. (3.4 grui 

a.OOOc.tl 


ir crysta)))Ked carbonate and sulphlfe am, 
used, take 440 era. <50 (rm.) of each, ji f 
the above devcluper \e Bp*cial]j‘ rcctui* ' 
im^udod for trriieiiou Press paper. U . 
s iottiJ ^ iijr-d undUiitcid. and developmcft 
should be complete wkliln 2 tudjn ei «5 
deEiVfea Fahr Kiuse before fixiuE. * I 

(76) For Non-Stress Bromide and Bf- 
to* Papers^H.QL 

... ,, 20 STB, 

Sodium suJpblte (an¬ 
hydrous) . 360 im 

HydruquiiiioUe ... 40 srs 

f^odium r^arlhinate ... 178 Em. 

Fotassium bromide 20 sra, 

Water to £0 d 


(2.3 Enn,) 

(42 gnu; 

. (4.6 Efiie 

(20 frui., 
(2-3 EriUi 
(1.000 e.r. 


If using erystalltne suits, take 720 gm: 
(82 arm.) of sulphite ami 480 era, (SS 
Enn.j of carbonate. 

Tills ilt^veloper la aTsllabb in paekal ^ 
form. ’ j 

(77) For Non*Stpeii Bromide and By* 
E« Papers ^Amidol 

Sodium sulphiia (an 
hydrous] _ 240 *r» 

Patasshnzi metabl- 
^sulphite ... _ eOgrs 

PoiasstuJO bi-omlde 10 gra 


Water to 


(27 grai.j 

(7 EmU 
(1.1 EriuJ 


20 or, (l.dOQtt.o^l 


If the aboFo aolutjon )s made up wiUi 
rrystklltne Bulpbite. lake 480 gri. (55 

Ertii.). 

Juii before uie, add 1 Era. amidol » 
each ounce (0.3 Enij. to each 50 i?,o.) af 
toi‘ abuce atuck solmion, 

EHber develDiter should be used at 05 
Fakr, Bygsa should be devHor^s<l 
(or 45 fo 60 secs., sjid Non-Stress BromiSb 
for U to 2 miuB 

Dycaa aboulij nyt be rinsed before Dsiiifi 

(78) For Nexxotone Warmtone Paper 

M (0.3 En^) 

Hydroquinone 4b grs. (5cnZ) 

Sodium Bulphiie (an* ' 

iiydrouB) ... lao grs, 03,5 Erm.) 

Pc^iaesium inetabU 
sulpliitb ... ... ISef*. (1.7 gnu.) 

EUkIi urn carbunal e 
tan hydrous) ... 130 fra, OSgrui,) 

Potaxsium broiuiife ISrrs. (1.75 gnu.) 
water up to . 20 os. (1.000 c.U 

If crystallixod siilpblte is used. i»k* 240 
gn. 127 gnu.K If crji^stalllxed varbohots 
ta itsni. lake 360 gn. (41 gmi.). 

For nurtiial warmth of tone, use abtife 
developer undiluted at 65 degrees Folif., 
and adjusi expuiure to make derelopment 
complete lu 120 secs. 

For wanuer tones, dilute developer with 
iwJre its bulk of wster, or add exifa 
paiassiutu hrotulde and increase exposure 
aivordioEly. Developiueat will thru be pro- 
port hmately prolonged. <3n’atvt warinth 
of ionr ran bo obtained by adding furthiu' 
bromide, lUrnpasliiE the exposure, aid 
rsUiug the tfmprrature of ihe d^velojis^r 
to 68 dcgrws Fahr. Devrlopmmt shnidd 
be com plot e within 3 uilua, 

(79) For D* & f.' 

H.Q- 


GaiMfht Papers 


Meiol ISgrs. <1 TgrtB.) 

Hydroautaone SS gr* (6-25 gnu.I 

ftt^ium sulphite (sa- 
hydrousl ... .. 220 grs (25 gnu.) 

Sodium carbon a te 
(auhydruus) .. 245 grs (28 grui.) 
Porssiitiju brozutd* 5 grs. (0.5 grot j 
Wa«r 20 Qd. (l.OOOu.^V 


(80) Dovelopor (or D. & P," Gaslight 
Paper—A m Ido I 

Sodium suipbite (na- 
hj-droiis) .,. 220 Era {25Efui.) 

Amidol . 55 srs, (6.35 gmi 1 

Poinsaiuni bromide 21 grs, (0.3 gmi.) 
water ., zDai, 11.000 c.c.) 


Itt either of the above formuLae lake 
double the weight of sulphite if the 
qry«tallljie form is used. If cryacsJkii^ 
tmrbouate is used In the Sl.Q, fotmula, 
take 660 gra (75 grm.}. 


(81) Davelopers for Vandyck Warm 
Tone Paper 

Xo. 1, 

Ifetol ... IS grs 

H jdroqutuone ... 60 grs. 

Sadtuui auJpbite (hn- 
hydroue) ... 24Q grs 

Bodlnm carbanato 
(anhydrous] ... 178 grs. 

Potassium broDiide 60 grs. 

Water to ... 20 01 . 


(1.7 gnu.) 
17 gnu,) 


{27 grm. ) 


<20 gnn.) 
(7 gnu.) 
( 1,000 c.o.J 

If erysfallited suipbit* or corbnnato i« 
used, take 480 grs. (SS gm.) in place of 
the sunouQta shown. 

For use, dilute sbove stock solution w'lth 
its own bulk of water. For best results 
this developer should be used at SB degrees 
Fahr,, and exposure ahouJil bo so adjusted 
that drvolopijieut ia compJete in 1| ml us 
at this tirnipi rat tire 

Ko. 2. 

^etol ... 20 gtu. (2.25 grm.) 

Hydroquinoue .„m, 80 grs. (5 gnu.) 

fiodiiiui sutphite (au- 

hydrous) ... ... S70 ets. (30.5 grm.) 

godiuiu carbonate 
(anhydroua) ... 310 grs. (35.25 gma,) 

PotasBluui bromide 480 grs. {5|jEnu,| 


Water up to 


20 os/ ( 1.000 c-o. ) 


If erx'siaiJfzed suJpblte la used, take 540 

S a. i6l grm.l- if eryatalllied carbonato 
used, take 840 grs (85 grm.). 

For use, dilute with double its own hulk 
of water. This developer gives warmer 
.tones than formula 1 

For best reaulia this developer should he 
used St 68 degrees Fuhr,, sad the exposure 
should be «o adjusted that the print 
loaches the correct depth after heiog 
developed for 2 rci 21 ml its. at rhU teui- 
I>er4ture. 

DEVELOPERS FOR GEVAERT 
PAPERS 

(81) G-lSt. General Purpose H,Q. 

Metol . 134 gra. (l.Sgrm.i 

6adlum sulphite tab- 
hydrous) ... 220 etS. 

HydrociuiiioBe ... 54 grs. 

Sodium. carbon sle 
(auhydrutis) . 1 . 360 srs- 
Pots^um bromido 0 grs. 

Water up to 20 ox. 


[25 griij.) 
(6 grm.) 

<41 E^.) 

(I JJTD.) 
(1,00(10,?,) 


If crystalllred sulphite la tierd. take 
440 gra. (SO grm.). If cryitallliM car- 
bonAre la used, take 880 grs. [lOO gm,). 

fjwtM 4/ drrelopihent a£ 65 dcffrtrt l-'tihr.: 


60 aeci 
60—90 see* 


Eldax and AILnuto ... 

Freatona, Vlttox D, 

ArioH ... 

Gevaluxe, Orthobroat, and 

other hromlde papers ... 90—150 aeea 

Vertena" «, ... ... 120 area. 

Lantern SVWea 90-150 se< a, 

'For Tertpna, tiae douhte the aiiiquEit of 
pgtasaium bromide shown. 


(83) G.253- Soft*workirtg M»Q, 


Sletol ... ... 

Sodium sulphite fan- 
hydrous) „* ... 180 grs. 

Hydrociulnuue ... a gru. 
^iodluiP carbonate 
(anhydrous) ... IfiSgrt. 
Fotaasiunt hromldo 
Water to 


27 gra, (3 grin,) 


120 grm.) 

(I gm.) 


{la.S grm.) 
9 gra. {Igpm.) 
20 01. (1,000 0.0.) 


If crystallised sulphli# la used* lake 
I double quantity shewn. If crystallised 
1 carbonate Is used, take 440 gnt. (50 Enu,) . 
This aolutluti may, if dralrcd. be dlluied 
with its own bulk of water, wheti the time 
of develepmont wU) be extended. 

r Tfrufis of dertlopmtfnt irifb the undiluted 
' ruJuffua ur 65 tfepreea Fuftr.: 

Bidax .. eOsMS 

PtTStonit. Vlttex D, and 

Artoi -H ... ™ ... 60—90 area 

Gevaluxe, Ortbobroui and 

other bromide papers ... 60—150 sera. 

La o t cm 81 Idea w €0—150 ikcb. 

If warm-toiie prints OPe desired, add! 10 
per ctni patajulum bromide aolutiaa until 
: the i>a(re4 tnrt* im obtained. 


(84) G,2S4. Extrsi*CantrutY Developer 

Fata s a ! u Jii 

hydroxide 

Sodium sulphite (an.- 

hydrous) 

Potassium bromide 
Rydroquinono 
Water (o 


£20 Era. <25 grm,] 


(100 grui.l 
t3 grm.S 


C.fi.J 


880 ETS. 
. 27 Era. 

480 grs. 

. 2O0X. 


(SS E 
( 1.000 


If erysi&lllxcd sulphite m used, takf^ 
double above quantity. 

developer it Jntended for photo 
technical papers only, and gives raaximuu] 
^mrast, Titiie of development. 90- 
120 sees 


(8S) G.15I. Blue-Black Tone* on Rida* 
Sodium aulpliite tab- 

hydroua) £20 grs :25grio.i 

Hydroqumoue 54 gra. 16 EfmJ 

Sodium carbonate 
(anhydrous) ... 360 grs 
Poisaalbm broutids 44 gra. 

Woter up to _. 20 c 


(41 gnu.) 
(0.5 Erui.j 
(1,000 0-0.) 

If cryataJILxed aodiiim sulphlto Is used, 
take double quantity shown, if crystaUtoed 
sodium rarbunate lx miod. uke 88(1 grs. 
1100 grm.) 

Thl* developer jrleidi in tense blue-black 
lanes an Bidax paper. 

(84> G,261. Rapid Warm*torte De¬ 
veloper 

HydroquiTiQn& 220 gra 1 25 grm.) 

Sodium vuipbito fan. 

hydroUB] . 620 grx. [70 grm.j 

5odlum carhonaie 
fanhydrous) ... 300 grs. 133.5 grm,) 

Fotaasiuiu bromide 18 gra. (2gno. 
Water io .. _ 20 ox. (1,000 c c.) 

If cryaialtlxcd sulphite la used. tuN 
double the quoutity shown. If crysUlllred 
caj^bonata lx need, take 800 gnt (91 gnuj 
This developer yields tones rauEing from 
warm-block to rod nu VUtex D and 
Frestona. It Is diluted with 2 to 6 parti 
of water occur ding to the tono required, 
and dcvelopnient takes 2 to 6 mina. at 
65 degrees. G, 062 is If as consistent wlib 
, respect to tone prod me d than t® G. 261. 
Exposure rrqutrH is from Ij to 4 times 
that heeded lor black prints with G. 251; 
■that is. about half tiiat required when 
uxiug G. 061 for warm loncs. 

(87) G.161. Warm-cone Developer 
9odiuui aulphlto {sn- 
bydrous) ... ... 350 gra. {40griii.) 

Glycin . 54 gra. (6 grm.) 

ttydTQOulU'ODc 54 ers (6 grui.j 

Sodium carbonate 
(anhydroul) ... 260 gra. 

Fotaasium bromide 18 grs. 

Water to . 20 ot. 


(30 grm.) 
£0 grm.) 
11,000 c.c,) 

If cryaialllxed suiphlte is nacd. take 
double the quantity shown above. If 
cryatalllied carbonate is uwid. lake 
700 gra, (80 grm ). 

The more tile developer ia diluted, tbc 
more red becomex the tone and the lougcrr 
the ueccaaory period of dereloptnpiit. The 
exposure required renulhi nncliaoged 
whatever the dilution. 

Compared with Q. 251, G. 061 miiirca 
Lnercaaed exposure as foUowe; 

For Clam and Yittex 0 Contrasty, 3 
times. 

3^^^ VUisx D Kormal and Soft, 6 to 8 
times, 

(88) Vittex D and Clargk 

Wiib these G. 261 givfs brown-black to 
brown tones in 2 to 3 minutes. For 
blown to rad-browo tones dilute with 
Water to two or three timea its volume, 
hiiiJ develop for 3 to 7 mlnutps. For red- 
hrown to red tones, dilute to four or 11 va 
ttmes Its volitate and develop lor 7 to 10 
mlnuies. All times refer to 65 degrees; 
at higher temperatures development ia 
f aster and t)ie lone redder. Tempera Lu res 
below 65 ■deEt^ea must be avoided. 

(S9) Pr^stona, Ridax and Artos 
Those glvq warm^black mid brown tones 
with iimllluted G 261, 

Bcvcldp Freatona fur li tn 4 mtnutea. 
Ridax And Aries for 1) to 2) minutes it 
65 deETieex 

Dilating tbo developor prolongs develop¬ 
ment And yields Warmer tones. 

For more rapid work, expoaurea may bo 
reduced if metol Is added to the developer. 
Moke up tbo fallowing aolution ; 

Melo) ... 180 grs. 120 grm.) 

Sodiuni sulphite (an¬ 

hydrous) 1 BO gra. (20 grm.) 

Water to -« lDo«. (SOOc.o.) 

Prom 15 lo 75 jninJma of ibis may bo 
added to e«cl) 2D os, of G. 261, allowing 
mljiced exposure hut giving tones 4eas red 
than G. 261 aiono. 

The addition of metol may also be used 
to give brown-black prints from hard 
acgadvss, which giro nd tones lit a coii< 


centmterf aolutfou of G. 061. With mstol, 
tiie folio wing reauUa can be obtained : 

SaltHlan undlLutcd ^ Brown-black tones 
froin vJEoroua uegativea. 

Diluted to double bulk: Bfown-blmck 
lonca front normal negatives. 

Diluted to three to xeveit tlinea bulkt 
Brown to red-hrowu prtata. 

DEVELOPERS FOR GRANVILLE 
PAPERS 

(90) M.Q. for Brornieffi Paper 
Metol IS gra, (1.7Erm i 

llydroqulaonc 60 gra 

Budtum milphito (an¬ 
hydrous) 330 gra 

Sodium carbonato 
(hnbydruuu) ... 085 gra. 

Fotasuiuin bramidjo IS gra. 

Water to 20 os. 


16,8 grm,) 

(37.5 gnu.) 

{32.5 Erm.) 
(1.7 grm,) 

n.ooG c,c.) 

tryxtaltiiod OUlpbile la uufi). tAke 
660 grs, 175 grm.]. Jf cryatnlllzed car¬ 
bonate La uaod, take 770 gra. (S7.S grm.), 
Fiof uac, diluto with an (hiuaI volume 
0 / water. 

Development should be coni pie to lu 0 
Ip 21 mins, at 65 degrees;: a uilDlmum 
time of 0 mihutei ia essential to obtoia 
a good colour. 

This developer ]* available in pocket 
form. 

(9'l) Amidol for Bromide Paper 

Sodium sulphite (an-, 

hydrous) . . 220 gra. ( 05 grm, J 

J^idoJ .„ so grs. 15.6 gnn.) 

Potasxiuim bromide 10 grs. (l.lgrm.) 
^atcr to . 00 ox, ( 1.000 c.c.) 

Double above quantity of sulphite if 
crystals are iiard. 

This developer la bivd undUuted, and 
muat be freshly made up. It doet not 
ktifip. 

AlnidHipI la recommended for giving a rich 
black colour, and for prints iniendEd to 
be toned. 

This developer is available in paeke! 
form. 

(91) H-Cl-for Gaslight Paper 

Matol ... 25 4 frs^ 55 ^rm.) 

Hydrqquinotie ... 90 gra. flO grm.) 

Sodium Buipbite (An- 

hydroua) . 330 gn). 

Rod Iurn carbonate 

laubydroua) 245 gra. 

Potaaaium bromide 15 grs. 

Water To . 20 ox. 

If crysTalllzed aulphlie and citrbobato Are 
fiKd, take 660 gra, (75 grm.l of each. 

For use, dilute with an equal volume of 
water. Development should be complete In 
from. 45 to €0 seconds at 65 degreea. 

This developer ia available In patket 
forni, 

DEVELOPERS FOR ILFORD 
PAPERS 

(93) ID—20. MI.GL for Bromfde 
PApora 

Melol ... „. 15 gra. 

Bndiiim sulphite 1 An¬ 
hydrous) ... £2Dgr«. 

Rydroquinone 6 D gra, 

Sodlnm carbonafe 
(anhydrous) 246 gra. (27 5 Ertu.l 

Potasaiiim bromide 20 gra. (2,25 grm.) 
Water tip to _ 20 m. ( 1,000 c-c.) 

If cryatallixrd sulphlfe Ja uacd, take 440 
grs. tSD grm.). If cryslalUsed corj^nate 
is used, take 66 D gr*. (75 Erm,), 

For use, dilure ■with an equal volume of 
Wafer. 


(37.5 frm.l 

l28 gnu.) 

(1.7 gnu.) 
(1,000 c.cj 


(1,7 grm.) 


(25 grui.) 

( 6.8 grm,} 


(94) ID—36- H 

Mefol ... 

Budfiim sulphite (an- 
hydrouj) 
Kydroqulnane 
8 od 1 nm ra rUonaie 

(anhydrous) 
pofaxffium bromide 
Water up to 


for Gaslight Paper 
14 gra. (1.6 grm.) 


220 grx. 

55 gra, (8.25 grm. 


(25 grHi.j 


300 grs. 
4 gra. 
20 ox. 


(34 grm.) 
(0,5 gnn,) 
tl.OOOc.c4 


If crystal Mind sulphite is used, lake 440 
ETS, (50 grm.). If crystailixod carbonate 
ta used, take 800 gr«. (92 grm.). 

This developer Bhmild bo UKd without 
dlitiLiofl. 

It la obtAlPable. as ^lo M.Q. developer. 
In packets and tins. 

(95> 10—38- Amidol 

Sodium aulphiic (an- 

hydwus) ... 220 gra, (25 grm.) 

Amidol ... ... 80 grn. (6.6 Krm, ) 

Fotaasium bromide 0 grm, (0.0 grm.) 

water ta ^ 00 ox, fi,00(Jc.c,j 

If crystailiUed *11 Ip bite Is used, take 
double the above qnontiE-y. 

This developer does not keep Jn aplution, 
and ia iiaed undtioted. Phots should be 
fully developed. 

Use as above for gaslight pap4>r; fqf 
bromide paper tnrtcaoe the potassium 

bromide to 8 gr*. (0.0 grm4* which moke* 
formula IJ>—22. 


iOR i 

^9) ID—IL H 
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I.Q. for Press Bromide 

J Paper 

ICetof ... .., _ 

^iuin Biilphltp (an- 
r hydrous) „ 200 gra, 

RytlroqiiinQi:ie 55 

.^dlum carbonate 
1 (auhydrenm) 285 gra. 

FctaBSUim bromide 55 gra, 

IVater to .. ... 0Oaa, 


IS ETS. U.7 ETm.) 

(25 grm,) 
18.25 Erm.) 

(32.5 grm.] 
18-25 Erm.) 
(LOOOc.c.) 

if crystal!i?.ed sulpbite ia used, take 440 
ph. (50 grm.) If cryetalltxed carbonaie 
fused, take 770 grs. (87.5 gna,), 
phis developer is used undiluted, and 
iijVrlopiuent. lAkEB about one niLbute. 

(jf) ID—23. Special Clorona De* 
I veloper 

ilctel .. ... 24 gra. (0.25 gnu ) 

pbiorquinol or 

1 AdnroL .. 27 gra. 

flydroquinobe 27 gra. 

podium sulphite (au-^ 

I hydrous) ... ... 220 gra. 

podium carbunaiie 
^^(aiibydroua) .., 165 gra. 

Fotaaslum bromide 4 grs. 

Water to make ... 20 ms. 


(3.1 gnn.) 
13.1 grm.) 


(25 grm.i 


El8,5 grm.) 
(0.45 grm.) 
(l,(i00 nj.eJ 


If crystollLxcd carbonate and sulpbite 
jc uBed, takn 448 gra. 15G gnu.) of each, 
ror aarfna.1 toaeB, development should 
] complete in about H minuEes. hlla^ed 
,tlh 3 MTEs of water, it giiea a warm- 
■>ck colour in about 3 inlnutes. Mora 
tpoBUTD and dilution with E parts of 
jiter givcR a tepia in about the aamc 
jpe. Colder or waftiipr lone* may be 
ftained by reducing or IncTcasing the 
Itasslum bromide. 

thia developer, as Il/ord CEorona 
ifvelopcr. Is Available in parkets and tiiiii. 


ona Warm-tone 

lOgri. [1,1 gnu,) 


110 grs. 

30 grs. 

SO gra, 
30 grs. 
20 ox. 


(32.5 grm.) 
13.4 grm.) 

(9 grm. 
(3.4 grm. 

(1,000 C.C: 


98) ID—as. Cloi 

M.Q, 

Metol ... ,., ... 

iSodiuin sulphite fan- 
1 hydrous) 

STydraqulnone 
podium carbonate 
(anhydrous) 

i fotaasium bromide 
Water up to 

f crystallised sulphite or carbonate is 
d, take 220 grs. 125 grui,) of each. 
This dwcToper glvcB warm-block fonra 
6 CloronA in about I| mlnuteB. Slightly 
imnff tones aro obtained by inrrcas'ng 
Ipqaura and oddJiig extra bromide. For 
;113 wanner tones, (omuls ID—23 Is to 
f preferred 

99) ID—24. Cl^rotiA Warnii-teyne 
Developer 

Chiorquinol er 

1 Adurol 60 grs. f 6. 8 gnu.) 

Hydroqultione 60 gra. ( 6,8 grm.) 

Fodlum flUlphito (an- 
hydrouj) ... 550 gr*. (62,5 grm.) 

Sodium carbonate 

I (anliydrouil 410 grs. (46.5 grjn,) 

Fotassium bromidf! 6 gra. ( 0.7 sfm 1 
Water to ... SO oa, (1.000 c.c’j 

If crysfaiIixed carbonate and sulphite are 
take 1.100 grs. (125 grm.) of each. 
This developer givra a full rango of 
4))£>ur8 from warm-black to red. Coldest 
tini'jf are obtained by Ji mjpuiea* devdop- 
tuoitT with the undiluted aolution; for red 
imes iHcran^ exposure 7 times, dilute tiiii 
iltveloper 30 ilmea, add 12 gru. < 0.6 grm.) 
ff pofaxaium bromide, to each 1 01 . 

(25 c.c.) of Btoek devDleper. and develop 
iif 20 lutnutea. For Lblermodlaio tones, 
five smaller Incraotc in exposure, use the 
Tfeveioper diluted, and add leas bromide 
tkan for rad tones, 

DEVELOPERS FOR KODAK PAPERS 

(100) D,I57. Kodak Special Developer 

Flon ( 1 Cflo)| . . IS ETS, 11.8 grm.) 

Fodium BUlphite (aji- 

hydnous) .,. ... 330 grs, (38 gTm.) 

Hydroquipone ... 60 grs. (6.8 gnn.) 

Fodii im carbon A to 

f anhydrous I .., 250 gra. (28 gnn.) 

Folaannm bromide 4irTi. (0.45 gnu.} 
Water IQ 20 02 . (1,000 C-c.) 

If crrynEal'Iixrd siilphlte and carbcmai^ 
tfit used, rake 660 grs. (75 grm.) of each. 
Tor mw. dilute with an equal volume of 
vatrr, D. 357 is tuiiablr for plates ur 
fims aa well as bromide paper, and ntsy 
also be ub<:(I for Bromesko. ft can he 
ifcd for bromide paper wit bout dlluriQp 
if deilred. AIbo uised for flliua (are So. 52), 
[Tbia developer Ib availablr In barket 
f^mi 

(101) DJ58- Velox Developer 
I Finn ilteiol) 28 gra, I3;2grm.> 

I 8oditfm suEphita f an¬ 
hydrous) ... 440 gra. ( 50Erni.) 

Hy^oquinoiie . 120 gra. (13.6 grnt.) 

0odlttM carbonate 
(anhydrous] ... 610 gri, 169 grm.) 
i;^raaaium bromide 8 Era. (0,9 Eon.) 
.'Water to . 20 m, (l,00(fc.c,) 


If crystallJi^d suIphUe is used, take 
double the quantity shown abovo. If 
ei'yars.IJited earborate fa uaed. take 1,635 
gra, (186 grm.). 

For tiso, dilute with an e^iual quantity 

ol w'mr. 

It is Important that tbia developer, and 
no other, should be n^ed for Velox, which 
Bbould be dew loped for 30 to 40 aecs. at 
65 degracs Fahr. 

D. ISB Is available ready-made in several 

forma. 

(102) D.I43, Amitfoi 

Schdium sulphira jan- 

hydrouB) . 220 grs. (25 grm.) 

Dojml lAinidol] ... SS grjt. (6 grm,) 

Foiaeslum bruiuide 2 gr*. (0.2 grto,) 
SVater to _ „. 30 m. £ 1,000 c.c.) 

/,1k sdlphite is uaed, take 

440 Ers, (50 Enn.). 

TjW Undiluted. Gives bltte-bloeh tones 
on bromide paper. 

(lOJj. D,I5S. WariD-tofie Developer 

EVoh (Metol) _ sgra. I0,6gnn.l 
Sqdinm sulphite Ian- 
bydroua] ... 280 Era. 

Hydroouitione ... 5$ gra. 

Kodurol (Glydn) ... 35 grs. 

Sodium carl^uate 

lanbydrouBj 250 grs, 

FotasBium bmmido 
Water to make 


(32 grui.) 
{6 Erin.) 
14 grni.) 

(26 gm,) 


SS Era, "bjrm.) 

20 m. (1,000c.c. 


) 

II cryatalllied eulplilte H uied. take 
560 gra. (64 grm.}. ff rryitaMixed carbon¬ 
ate la used, take 660 grs. (75 Erm.], 

Uw 1 part of above to 2 parti wattr. 
Gives wanm-sf warm-black tonfs on 

Broiutaku Fovlta, £:odunL, and Kodopnl 
For still Warmer tones. Inerpaso 
further**'***'*** and dilute the developer 

TWs deVFlnpcr is svaiiabTo as a Kodak 
racked Ch^uiica], 

(104) D.I5A- Kodtira No* 1 Developer 
I! 3 ?J 15 gra. ( 1.7 gran.) 

Sodium: sulphite laa^ 

hydrous) ... 190 gra. 

Hydroqninone ... 60 gra, 

3odium carbonate 
(anfaydraui) ... 14Qgrs. 

Potasalam bromide 55 gra 

Water to make 20 ox. 


(22 grm.) 
16.8 grni.) 

(16 grm, 

[ 6.3 griQ 

(I.OOCfc-c, 


If cryaiaiMzed aulphlte or carbauate Is 
used, take 380 gra. (44 gnn.) of each. 

of^wai**^' *^^^*^*® eonal Quantity 

This developer gives nonnal warmth of 
lone on Bromeako, Bodura. Kothena and 
Etching Brown papers. 

CheiniMi Packed 

developers for kosmos 

PAPERS 

M-Q, for Bromide Paper 

Fotasaium metabi- 
salphlle ... _ 22 gra, 

Metol ,„ 15 gni_ 

Dydrooulnone ... 60 grs 

Sodium sulphite (an- 

lyfdroua) .220 gra. 

Sodium carbonate 
(anhydrous) ... 290 sra 
Pot ass i mil brorntde 4^ grs 


(2.5 graij 
(1,5 grm.) 
(7 grm.) 

125 erm,} 


Water to 


J 01 , 


(33 grm.) 
(D.5 grm,} 
(l.OOOc c.) 


If crysljGMaH sufphite la uaed, take 
440 gra, (50 grin J. If crystallized car* 
Donate Ja used, take 600 grs, (.90 grm,). 
171)8 dPT-ifsper is uacd undiluted. 

(108) Amidol for Bromide Papei 

ttodluiu sulphite (on- 

...220 gra. (2|gnn.) 

Amide) ... ... 55 gra. 16 grm.) 

Fprasgium bromide 9 gra. fi grm.i 

\Vaier to 20 ox, (l.OOGc c.) 


If cryataiMaed sulphite la used 
440 gfi. tS0 Erm.). ' 

This dovrJopfr. which givea a rltOi black 
Is nsed undiluted, 

(107) Novex M.Q, 

Metol ... 

Medium sulphite (an- 
bydroual 220 grs. 

Hydroquinone ... 50 grs, 

Sodium carbonate 
(anhydrous) 325 grs. 

Potassium bromide 2i gr*. 

Water to ... .„ 20 ox. 


take 


20 gri. (2.3 grm.] 


(25 grm.] 
16 grm.) 

(37 Ei-m.] 
10.3 grm. 
(1,000 o.e.) 


mR ery*tal0ied Buiphlte la used, take 
440 gra. gtin.). If crystaJItxed car- 
bonate i* uaed, take 880 gra. (lOO grtn.). 

This developer ahcriild be naed. undMuled, 
at a temperature not below €0 dcgrcei 
paper ihould be deraraped 
for 40 to SO BPC*. 

tlllB 
form. 


dcvtlup^r ii available tn packet 


(J08) VJtegas Warm-tari« M,Q- 


Metol 

Fodiuni aulphite (an- 
bydroua) 020 gra, 

MydroquiBone .„ 60 gni. 

Sodium carbonate 
lanbydrous) ... 230 gra 
^taasfuin brointde 350 gra. 
Water to ... ... 20 oa. 


174 grs. (2 grm.i 


(25 grm.) 

(7 grm.) 

126 grat,) 
140 arm.) 
1l,O0tJc.c.) 

If cryatalll^d sulphite la used, take 
440 gra, (50 grm ). If crystaMlxed c*r- 
hunate Is Used, take 600 grs, (70 grm,). 

Used umiMuted at 63 dcgrcea Fahr., iIUb 
developer eIveb a brown tone on Tiiegaa 
or VitegBs de Luxe, in I to 0 uinutfs. 

For colder touea the bromide can be re- 
ducfd to as little aa oue-tenih the quantity 
given. Uiiia expaiurp will pe requirell. 

Pur the roMrat toues Vitegaa Amidol 
developer is recommended:. 

(r09) Vlcegas M-Q* 

Mftiol ... .„ ,., 17i gri 

Sodltiui luipbite (an-^ 

hydroua) ... 132 gra, 

Kydroquibone 50 gra. 

Sodium carbonate 
(aiihydrouaj ... I85 gra. 

FotaBBium brujDJda 10 gra. 

Water to ... 20 ox 


(2 grm ) 

<15 grm, ) 
(5.7 Erm . ) 

121 grm.j 
(1.1 gnu.} 
(1.000 o.oj 

If crystalMred mJphito is used, take 
^4 grs. (30 Erm.). If erystalUxfd car¬ 
bonate Is u»ed. take 500 gra. iS7 gnu,) 
Thlg developer, used unit Mu ted ai about 
68 degriMa Fahr.* gives warm block toa«i 
on Titegas, 

(110} Vitcgaa Amidol 

Sodium aulphite (an- 
bydroua) „ 220 gra. 

AmtdcLl. no grs. 

Potasaiam bromide 14 grb. 

Water to ... ,„ 20 ux. 

If cry ttal Hied sulphite la uacd, take 
double the qiujitlty shown above. 

This developer girea warm black tones 
on VltegAB and vrteEaa de Luxe, 


125 grm,) 
U£ grm.) 

(1.6Enn 1 

11,O0£fe.e,) 


The accom pa rtyl ng I ht of ma n ufietu rer's 
formulae for paper developers should 
prove of considerable value co all photo¬ 
graphers who do cheir own printing and 
edtarging. for while H is true that most 
standard developers of the M.Q. or 
Amidol type will give satisfactory results 
with the majority of bromide papers, a 
great deal of ex peri mental work has been 
undertaken fay the manufacturers o1 
development papers in seeking the ideal 
formula for bringing out the finest and 
richest tones on a pjrticular paper. 
Therefore, co those who desire sortteihltii 
better than an average result, It Is recom¬ 
mended That whatever brand cf paper be 
chosen for making a prim or entargament, 
the manufacturer’s own formula should. 
If possible, be made up. Provided the 
correct exposure has been given* the 
results will show the maximum perfection 
of tone ouailty for chat particular paper. 

Jn connexion with this subject the 
reader is referred to the article on 
Development : (2) The Theory Applied, 
by W, L, F* Wastelf, Hon.F.R.P.S.. fn 
the section on Development in Theory 
and Practice (page 381} and also to the 
main articles Bromide Printing (page 195) 
ond Printing. 


Far NegoiJrc Developers see 
reverse side of this Chart 






DEVELOPERS : ( 1 ) STANDARD FORMULAE 


Frjfmiilae art publifshed, for instance, ol 
mptuMrvdjroqiiincme-p> ro, of g^ycin-h> dr^ 
quinone^, and simuy ethers of a^toundini^ 
roTnyilicEition po$sessin|^ equally [accoiditijj 
to their specific progenitors} astonishing 
ptoperries. 

Mixed formulae pTibUi=hi.-clby marnifucturers 
Lind other authorities, as the resulL Of inten¬ 
sive re=ieart:l:i, are pcculiaily eflinient, for 
iiiistaiicOp for consisteiiUy develnpin^ runs of 
roU-hJms in largo open tanks, for producing 
fine fjuaUtv wam-toned prints on chloro- 
bromide papers, and lot the development of 
miniature exuncra ex|>o™n:i. Surne 

iLu forniitfae of developers for botli paper 
and negatives, propareti and pubiished by 
leadmg mnniifitolurers, are given in the fold¬ 
ing cliarL fie twee n pages 53b and S37,) 

While nni.sido exjicnmojiL in evolvin^^ 
devalnpLT formulae is by no moaiib to [>e 
deprecated, it must be romenibered rhat re 
sraUing phenomena shcjuld not 1 ^ atlribut^ 
to the exjjeriitiienTal finsuula nnLil repeatedly 
conlirmeci in rtgular usige. and the lirst 
few rti.^iilLs should not be accepted a_H 
trrefu table evidence of thf iiffieieucy of the 
formula. 


Alternative Alkaline Ingredients. The 
ingredients in mnat general use other than 
agents are aodium sulphite as proser^'ative, 
ind scKliuiii carbonate ss accelerator Thtatc 
are obtain a hie in cither CJy'Sfal or " anhy¬ 
drous " [^^aterdree dry powder fomnsl The 
etiuividcms of these are as follows 1 

Ccyatal AitliyilrQu^ 

ScnJiiini fiUlpIlhe - (k:irOi i 

SodnUEi kzsirlKpnate p. ' lappTOXr^ 

Pi>Liissium Tnetabiiulphite is specified as 

lilt pre5cr\'atlve in some pyro formuLie. 
awhile acL’lcme and scKliuin bisulphite lia^e 
also been recomiiicnded. The borax alkali 
gpecihed in some fine-grain foimuLie is sonic- 
limeH “buttered” with boric add (called 
“bufiered borax ”) Af, preservalive {see also 
i'lne-Gniiii Ue\’dopuri. page 540): and the 
|]otaastum bromide may be replaced by the 
cortesiwnditig ammonium bromide salt* 
Potassium carlxniatc i$ rarely now recom¬ 
mended, as was lormerly the Case, as the 
alkali ill hydroqiirnone extra-contrast for¬ 
mulae. Bin eauslic potash or soda is often 
thought to provide greater energy or density 
in these than tliu usual sodium carbonate 
alkali. 


DEVELOPERS 


(2) STANDARD FORMULAE 

A. L. M. SQWurby 
Of - TTie Amflt^tiF FhQiairaph^r ' 

r j hifiFh ilADcni ■stsndj.r'd forniLIIs.'fr for -iiill rccojjnrrcJ 

Ln thSi ftWEid irtkcEe I" alptiibailal order for i^pid refer^ 

dsyclopiog went? are are madt on th« wylnf qLialitJe 

anil, w^ort k li juM It should be noted that ill it inld 

..k»hlELtv For spflcllic p^rpMC* oF oc j? 


und iuiiablUiiy For ^ l lO'Vninuficturert" formulae between i 


inldc 

between 


At least one typical foitnula lor every 
jCL developiitB agent at pre^nt in use is 
" ' Given in this section. Certain Stan- 
viird formulae that me si>ecLdly widely 
known are also included, 

1 he arrangement is alphabetical under tlic 
natne.s of the developing agents used; a 
formula, containing more than ont; is 
under the liead of the agent normally named 
first in speaking of the mixed developer (e.g- 
melol-hydrotjuinone toHows Metul. ul 
pyri>niuLol followis ** }■ 

In itli /nrmuUu! (he qnanliUeSi given 
sflrfiHMi s«fp/pite uiid sodium earhvttaie refer 

to the <tnhydrutis mlh. 

Crystals Cun eJ}ualiy rtf// be used, but the 


weight given must he m:iliiplied by 3 tn the 
case of sodium sniphite nud by 2.7 in the 
case of sodirnn carbonate. 

Adorol. Trade name for chJnrquiiiol, 
Amidol. Very widely vesed for bromide, 
and sometimes for gaslight, pa|Kra. Nol 
often used for negative development. A 
typical formula is * 


Sodiuni salphite 
Amidol 

bTOfRldfi 
Water to miike 


j^o gr*.. 
ti fims. ^3 

r4 jLK\^. 11 RTS- 

t litre 1:0 tiiF. 


This devcloiwr has very poor keeping quail- 
ties and should be made up as required* 
Tlie sulphite, as weU as the amidol, should 
be frealdy dissolved* 


S37 






DEVELOPERS j (2) STANDARD FORMULAE 


Add Amidol. In tlie presence of add, 
tlie keopiag powers of amidol developer 

are imjjroved. 

8^kmn ^ulphitb -+ , * 3ft I^ielk. 3^0^. 

Pota^un^ HUft&bwulpliitp gms. iki . 

AitiSdol .. .. .. . . 7 jfmj. 60 ^fj. 

Pc]rtii»«iJTii lin»niiide . *. * + o"*! pm- 5 £th. 

Water to „ ** ** 1 iitre soorj- 

Tlie solution of sulphite, metahisulphite and 
bromide, if it La buikd for a 

moments, will keep for a considerably longer 
period than a plain suliitiun of stilpbite. 

Chlorquinol (or Adiirol is closely 
akin to hydmquinone, but is Ieiss affected by 
cold. in composite developers for 

C hlorn- Immide papers? (y. i;.). A coneentraled 
one-solution formulDi is: 


.Sodium «y 3 phite .. . . zoo gnu. 17^0 gm. 

PuUi-S?ytiin caibonAta 3 £kV 

Water to „ «. .^ t litre wm. 

When di-tsSolvrtd : 

rhlorqiaioO] 440 ft. 

For use with negatives, dilute with 5 parts 
of water, or more if preferred. 

Gfycift ii now chiefly insd in coiijuucLioJi 
with pantphenylene-diaminp to make a fine- 
gTain developer, or in special developers for 
chloro-bromide papers (^.r.)^ The following 
Hucbl paste is tbc standard fcarmiila fnr 
glycin alone: 

Sodium ralrib^tc . . «. 165 74 ^ 01 ^. 

mot VL’ater .. .. 1^00 CC 9 - ro i\pi. 

Glycm - . 135 4,1113. 1300 HTT, 

Mi-if W 4 : ll iWiX fldJ gTadLiaJIy t 

Pkjt,i_^i]m cubcoate .. t>Z5 5500 gr^. 
Wf^tcr lu Iliskker ^ h* f btre .:o oz?. 


Tile re.«:Tjliing creani mast Ise weH shaken 
:4Tid niLxcd ^itll 15 or mOfC times ils vulume 
f,kf water for nse. 

Hydroqulnone is seldom used alnne 
except tor proct^s work ; for normal pur^ 
poses it i& generally used in conjuucfion %vit]i 
tiictol in an developer Meiol). 

Llydroqiiiinijie is ver^* inactive at low tern- 
jH:ratores, and shmdd not he used below 
bo"^ F. A fomiiila for noriiiul Uiic is given 
bEJ{>w: 


Hydroqumonc . 
:!^1Lum flulpbite 
SvdiuTu I'^^rocia^tR 
bruTTiisJc 

W.iiifj' to lUAkc.. 


tyo ^n, 
5 " s™. 440 gt>. 

1 Pini 0 P^rsu 

1 li-tfv ill 1113. 


May be diluted with an er^ua] quantny of 
water il dftsiTfld- 

For line work where rnaximuiii eomrast is 


required, tlic following solution is rerqm- 
menfied : 


A 

Sodium biELilphiiA -. ^ 

H ydi'<'tqwmujan .. 

bromide . 

W.fitcr to ,. _ ^_ 

B 

ClliRtir. Ef j(.ta . 

WjitcT to nmke.. . 


=3 gms, 330 grs. 

lao |[jxa. 

^5 Kins. 220 grt, 

I litr% 10 ou. 


45 pp^t. 4*0 «ni. 
1 lifir 20 iiT>. 


For use, iiii.x A and B in equal paft$^ 
Mctol Ls a soft-ivqrking developer of high 
energy, generally used in coniblnatlon with 
liydroquinone, chlorquinoL glyrin, or pyro- 
1 he loUowiag is a standard formula for 
metul alone - 


SoUinm Mlphiifr 
Sodlnin CLiiMM.Tjiatfl _ 
‘PoUi.siium bromidti . 
Water trt p. , . 


+. 17 150 ||Tsf. 

■fi^ 55 ^ ETi- 

f-BgiTU, 

1 iJtre ^nr^. 


Fcn use, dilute with twine ifs voUun^ Of 
w-ater* 

Metol-Hjrdroqulnone, known also ai 
Miitol-Quingl ■' ur “ M.y.," b by far the inoit 
popular type of devduper, Iteing equally 
suitable for plates, films, 'tuorniJe anci gas¬ 
light papers, 'fhe Icllov'ing is a good uni¬ 
versal developtr. 


,. ,, 
Sodium >[f|phitc 
Hydrpquin<Mie .. 
Swium iiajboilate 

uni bromide .« 
Waicr to .. .. 


csgni.-:* 14151^ 
±5 gED3. Z 20 p^. 
,. C -5 urns. 155 ^s. 

3 ^ IflliH. 3™ (jfTft. 
’' ^V5 Rm. 4 KTfL 

-. . 1 llljrc ;;li 


l^or gaslight p.-»p«T. ust aiulihited. 

I'or pbtes and films, dilute wiih an equal 

quantity of w'aier. 

For bromide iwiper. dilute with an ixjual 
quuiility nf water, aitd add lo per cent, 
imt.'i^^htm btumirle solutiun to bring the 
lot ill amount of bifimide to ilmt recom¬ 
mended lot the paper in use. \^’itllollT 
addition, the developer centtaiius t/ioth graiu 
(i Riiniiti of -solutioa) per ounce. 

A metol-hydroquinonc developer for high 
anttoix as when copy-ing photographs on 
sk>w plates, is the following ; 


-Mvtel .. . _ 

Sodlijifi suEphLip 
HvcJTrxiuiniiiic _ 

L-iirtwimitfi ^ „ 
Kpt4aiiP4um briiiuiiU^ * 
WBttrfOi _ ,, 


gUB. 13 j^riL 
iJOjErs. 

37«nia. 
a 18 

1 liter 04 S, 


■Thermo M.Q.’ tor use with 
the Watkins cJassificatjgn of the development 















DEVELOPERS ; (2) STANDARD FORMULAE 


speed of plates and the Watkins Time 
Thermometer or tables is: 

A Metol *. 6‘S gins. 6o grs. 

Sodium sulphite , - ,. loo gms* S8o grs. 

Hydroquinone.* ao gms. iSo grs. 

Water to make.. *. *. i litre 20 ozs. 

B Sodium carbonate ., .. 102 gms. 900 grs. 

Water to make. i litre 20 ozs* 

For use^ take equal parts of A and B and 
dilute so that the desired contrast is reached 
with the plate or film in use in a develop¬ 
ment time of 6i minutes (dish development} 
or 24 minutes (tank development) at 60® F, 

A conGef?troted metol-hydroquinone de- 
\ eloper may be made as follows : Weigh 
out: 

Metol .13*6 gms. 120 grs, 

Hydroquinone . 55 gms. 4S0 grs. 

Sodium sulphite . . 185 gms. 1650 grs. 

Caustic soda ., - * .. 3^ gms. 320 grs. 

Dissolve the metol and the hydroquinone 
in X litre (or 30 ozs.) of water at 125'^ F. 
W'hen dissolved, add the sulphite, which will 
produce a w^hite pasty mass. Now stir in 
.the caustic soda, which will produce a clear 
solution. Filter if necessary. 

For use, dilute with 15 times its bulk ot 
water and add bromide as required. 

Metol-Chlorquinol is sometimes preferred 
to metol-hydroquinone as being less 
affected by low temperatures. In other 
i-espects the developers are practically 
identical in characteristics. Any metol- 
hydroquinone developer can be converted 
to metohchlorquinol by substituting 1.3 
parts of chlorquinol for each part of hydro¬ 
quinone. 

Paramlnopheno! is almost exclusively used 
in the form of proprietary developers 
such as RodinaL Azof, CertinaJ, and others 
of the concentrated one-solution type. It is 
an energetic, soft-working developer giving 
detail rather than density. The following 
wqll give a concentrated developer: 

Boiled water . i litre 20 ozs. 

Potassium metabisulphite 300 gms. 2600 grs. 

Parami nophenol , , 100 gms. 880 grs. 

When dissolved, add slowly nearly — but 
not quite—enough of a 25 per cent, solution of 
caustic soda to re-dissolve the precipitate 
formed at its first addition. The solution 
is then filtered and bottled. 

For use, dilute with from 10 to 40 parts of 
water. 


PyrogalloL or pyrogallic acid, is a very^ 
favourite developer^ especially with the 
professional, A standard formula (Ilford) for 
pyro in conjunction with sodium carbonate 
(pjTO-soda) is as follows: 


Stock Pyro : 


Potassium metabisulphite 

24 

gms. 

200 

grs 

P\Tpgallol 

100 

gms. 

8S0 


Water (boiled) to 

i 

litre 

20 

ozs 

A. Stock pyro .. ,, ., 

100 

CCS. 

2 

ozs 

Water up to . 

I 

litre 

20 

ozs 

B. Sodium sulphite 

50 

gms. 

440 

grs 

Sodium carbonate ., 

37 

gms. 

325 

grs 

Potassium bromide .. 

I'2 

gms. 

12 

grs 

Water to ,, 

I 

litre 

20 

ozs 


For use mix equal parts of A and B. 


The ' BJ,’ Non-Stain mg Pyro-Sod a developer 
is also very well known. It is as follows: 

A. Sodium sulphite ,. ,, 74 gms. 650 grs. 

Potassium metabisulpMte iS gms. 160 grs. 
PvTogaUol .. .. .. rSgms. i6a gns. 

Potassium bromide.. . . 4*6 gms. 40 grs. 

Water to. i litre 20 ozs. 

6. Sodium carbonate ., , . 55 4S0 grs. 

Water to . . ,, ,, ,, i litre 20 ozs. 

For use, take one part of A, one part of B, 
and one or more parts of water. 

The Standard Pyro developer for use in 
testing piate-speeds by the Hurter and 
Driffield fH, & D,) method is ; ' 

PyrogaUol . S gms. 70 grs. 

Sodium sulphite ,, ,. 20 gras, 176 grs. 

Sodium carbonate ,, 14*8 gms. 130 grs. 

Water to . . . t litre 20 ozs. 


The Watkins ‘Ttiermo Pyro-Soda ' for 
use %vith the Watkins Time Thermometer or 
development tables is: 


A. Potassium metabisulphite 

18 gms. 

160 grs . 

Sodium sulphite 


100 gms. 

38o grs. 

PyrogaUol 


36 gms. 

320 grs. 

Water to .. 


I litre 

20 ozs. 

S. Sodium carbonate .. 


148 gms. 

1300 grs. 

Potassium bromide .. 


9-1 gms. 

80 grs. 

Water to. 


I litre 

20 ozs. 


For use, se& instructions under Watkins ” Thermo 
M.Q.- 


Pyro-Metol has often been regarded as 
by far the best develop>er for plates that have 
received minimum exposure; it is usually 
so made up as to reinforce the silver image 
with a strong stain. A standard formula is : 


A, Potassium metabisulphite 

20 

gms. 

176 

grs. 

PyrogaUol 

9 

gms. 

80 

grs. 

Metol 

S 

gms. 

70 

grs. 

Potassium bromide ,, 

T5 

gms. 

30 

grs. 

Water to make,, 

I 

litre 

20 

ozs 

8, Sodium carbonate ,, 

55 

gms. 

480 

gra. 

Water to make,. 

I 

litre 

20 

ozs. 
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DEVELOPERS : ( 2 ) STANDARD FORMULAE 


For numiiil lake one part each 

of A. B, and water. For undrr-cxpfHiir-R, 
incri::i<be tliE limoufiL u\ B and dilute further. 

Pyra-MecoLHydroquInonc is u' cniiibuiatioii 
that fm^ received some notice; it said 
to combine the adviLnluj^cs ef j^yrii-^tKla and 
M.Q. The following ts the BJ. nor- 
staining formuLi ! 


MelilJ. -H .. .. . 

. 4'<? 

pnir 

4t> 


Sod Emu siil|iHpfe . . ■ 

- 7+ 

RTrtS. 


grs. 

Citric acid .. « h i 

u 

^EdE. 

gi: 


tyrof^allol .. .. ^ 

H yUrF.^tpEiupae 

7 

7 

gniji. 

gmi. 

luj 

grri- 

gTi. 

Potaa^ilini broniiilEr i 

, . 4h 


4a 


IV.ilec td .. .. 

1 

hirr 


UZ?k 

^Hxlium carbodAte .. 

^ 55 

ym't. 


l!t> 

^Vflt)cr t^ji .. -, 

1 

IJiTtf 

30 


For lUKi, take equal 

parts 

of A, 

B, 

and 


water. 


Mvt \Itsl » . ^. 

S^ium pi(phitr 
Vt'alcr to .. 


lO stnF, 

go J^EIkS. 

] liu^ 


Sriti 

=■0 OJa, 


M Q, Bpnx (D76). Tlic fnllrtwinffermiiki. 
knnwn as 076. is a time-grain M.Q. cluvaJuper 
u&iQg borax aii tlic alkali: 


Metbl .. .. 

s^KlLurti 

Hytin^juinenc .. 

. .. 

Wiilrf 


r ^-TSfcg. 

100 . 

.E emi. 
t Ihre 


\7i >:r^ 

jpr^. 
fir*. 

2 Q a -js 


f}: 

37! I 


Metcal-Glydn jj cuiTibinaiiim occasion¬ 
ally used ftir tinegmin devebs;meiit. 
Two fnrTnuiae, one with jsfsrhism carbonate 
and one with hcjrax, are ■ 


Mdol „ .. 

Sodiuai luLpiiki^ 
Cily^-iirt . * 

Sojlum CAiboDatfl 
J\»tasi!Jiliin hrmiiiUE^ . 
Citric lECiU 
VWter to .. 


gm. 

37 finiB 

0 5 

gnu. 
1 ^im 
ti'S xiri. 

[ litre 


7 Uta. 

4 «cs, 

lij itnr. 

7 

r^r>, 


FINE-t^RAlN developers 
MerJcol is a comi-ioiind dweloping a^eni 
inchnhng parupheiiyknie-cliqiiniiie ; it Is u^'d 
for fiiiC’|,TaJn development. The developer 
consi-sts of I 


Pevclopiiient 

63- F. 

Mctol , + ,. 

^Lym sulphite 
Cplyciii 
Htirai 

Water to . . , 


liTTie, 10 10 12 min^. at 


5 gmg. 
loo 

II? gnu. 
i litfe 


f>ev'e 1 o|>trii:i)i time, aboul id 


65" F. 


grs. 

44 J?f»‘ 

ifcrt i^rtv 

20 OXR. 

mins, at 


Tlie exposure roiuired with this developer 
amounts only lo about ll Litnc^ nnrmaJ. 

Metol ('Agfa 14 ')* ITic follov^j^ low 
alkali developtu, knotin as Agfn 14,'' 
i-^ widely used as 0 fine-^ram developer 

MptEciI .. .. r, 4-5 4^ tint 

siwiiiiJn ftulphitn .. .. 2^5 750 grs. 

Sotlinm c^rbuEiiiLtc . .. i ^eei got. 

Pciln^iim bo^Tuicle .. .. P'5 ^m. 4I gre. 

Wattir tw .. 1 lirrs zq 


Para phooykne-D tarn Ine is a slow act in^,^ 
(Icvduper ftf ill tic emrfly. mucli used in 
cotmpoundini- Ittnj-giain {levelapcrs. The 
following formulu iSieose i) is typiral' 
Pnrapli«nyknc-4lkAn)iMr .. lOfuns. ^ 
b^lum sul|>hitc ,, iiuMins. i-iw Kr«. 

This developer slows the film ; extra 
exposure, lip to six limesi normnl with the 
fiUftcftt films, must I here fort be {nven. 
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Nous on the Composiilon af - YOUNfl RALESGH' 

Jljfi title Ot iinm n T^HiE-r unfiiTluEtaic, m it will rcnjEnil 
n paititliigol the iyaI Italcigh eh bpyliocKi TJuyge wkni rrcuJl it will 
jLgrpe iliAt it IriisK! Aiu\ rjiiPrspiiit. adeI of Rr^ME 

icdvrpturra Tlic prri'Tit vnut it rtiarr of " aAfLlv 

J>Tptmlp|y itf AUilior had no mtention I^vocilI jurv-ntinp n «trc»iig 
itntl attractive oistiti'rfif Jiffuro bTliiIv' : -uul ifi this be hu& ch UnTilv 
jracLW 1*1.1 It* Jitylc is tluil of ii lively and i^puLor lyprr ol inndern 
wi^flt. bnJd aiiEl rttaU-iTLc. witfi no fiibdcty of rngfieaiion m nppcal ip 
ihf imaginuhtTiini nr citLPtirt^. 

GppiI aj Ll uTu.iPubti'Jly 34. it tta-i lu wi-nkitnEr^^^?^ wilfrn Suilgi-U by ihr 
mlhEvjEis r^pigniof Jifcctorinl wurk The Ue vision by m the fkctrh 

BhPWa ibAttliC liupy And nol the bayPcoapiKSnrLir ol the tErange^l [vni- 
tiuin ill tile plctare'spucr Tht^l-ui Uiin'itdf isatrlrlcipo f.n tv ilic nght, 
octiMnv'ing iJm? eiiLiIeLIe i<ctioB wE the ; but UiK hrniKs liui hcail fumj 
■ihchJlJcr^ w^ch ngairtut the ilirk ^rthon of rtit- sJfy. i^urther, tlur IrghT- 
iTJK thrisw!^ Ute whole ttgiiri- ititri rallcL with huu nuxtellLtig 

The farrsTfniinl rather skimpy fufiiv, aim Uircly mAUARi^: iq 
ipi-?! tile ncce#s3.lT kiunilatinrv for the riKun.' 

\ t^truii la the rtnrIiTing iil th^ ^iinplfi but .nJr^untt tku, ^hr 

tone valiK"!r u\ wltirh aft npl ib tihi^rfk-n the caac uirwAiiav-i ' 

ajiil cv-erwhcrc tEuuc iirie imu^ealiy itjornl juxllipo«itiiG!i« nf Huhtd Ami 
d-irk^ frfiultuig Ed fimoX lotcc anU WECTV of tiiiic tr. L t' IP 
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DEVELOPERS : (2) STANDARD FORnULAE 


Panphen/I^ne - DramKne - Gl^dn cunipuaitc 
devjjlopcrs arc used to provide line 
gT.iln (less fine th:tn pamphenylciiL-'dijiniinc 
iilunc) Vi'lih loss of the Mm. 'ITiii 

Sense tH tornula b perhaps both the bei^t 
and tliu best-known : 

Pjinipliriiyli.Tie-cJiA^qe ,, lo m prs, 

^ulphlta .. *. i^€i Sm 

Glycin .. , . ,, o jtfnrt. 35 ifm. 

U'HiiT to .. 1 iitfi’ OEI. 

L his developer requires at most three rimes 
iiuniial e^ijKwiiTe, 

Paraphenyfene-Djamine. Glycin with Hetol. 
This combination hardly slows the ftlm at 
aJJ, but fineness of Rrain is still further 
sacrificed. A stanclarrl formula ist 

PanTphoiaylrniMliiiiuiiiL^ lo jflOJi, Sfl 

ScKiiuitl sulphite fiuj jjmit- Soo Dili's. 

Olyt tn .. ,, ^ KHIa. Er-». 

Water to i litre loots, 

P 3 rapheiiyEene‘-Diamine, GEycin^ and Pyren 
galJoJ afc used in an Amerrcnn hue-grain de¬ 
veloper for w^liich consideruble claims are 
made. The formula, known as Cftamphn 15 ^ 
contains 3^ graJjisuf pvTo with iiogr^. each 
of parapheny lene dianiine aitd glycin in an 
oas.p as well afl benzok. -alkylk, boric and 
tannic acidsp $ per cent, of isopropyl atcohol. 
and ;fc frw grains oF nickel aiiimunium auLpEiate, 
It is si veil in fiill under the heading Fine- 
Grain Uevelopers sii page 570. 

This ilevp]ope:r gives Fine grain without 
requiring any appireciablo tncncase in ex 

jjo^iire, 

developehs for chloro-bromids 

PAPERS 

Metol-H/droquinone deveJo|3ers cjiti be 
used for chloro-broijiiile papers provided 
that ilie proportion of potassium brotnicle 
higher tliaii in a normal M y. Formula. 
Safi^faciorj^ colours un most paptTs will be 
given by - 

Mchil ^, , ,, 1-3 (Lfrii. 

!?txlliiiu Sii]phitf!: . gTTu-, 330 ' gr^ 

HyUr^NiuiiiuBiv .. 0 pbiu^. Stigra 

SfxJmm carbonate jk ^rms. gn<. 

Pc]t-k^r.1^M^ll t}riktiiid<' ^ grtw. jo grs. 

tVnt 4 T to .. . . I li IF!■ OESr 

Tins develo[3er, iLwd undiluted at net less 
than 60'' Fr^ will give warm-bback tones. 
For warmer tones, increase exposure and 
add Further potaHniiim bromide^ diluting the 
developer also il retiuired 


ChlorqulnaE^ either alone or in enm hi na¬ 
tion, is much for rhloro-bromide papers. 
One ^tandar^l formultt i.s . 

:!^ix]iuni lulphitfr unks. no 

Chlurijuiai kf _ . . , , j |.mM. ;k> un 

^^iura carbonate ., 1S-5 htuk. iw gn*. 

rOtXHALUEtl taOTTudt^ . , ,, I'Sp|mR. 

W^tttLT to ,. ,, .. 1 li I rv zo OKI. 

L'sed uiidiluted at 65*^ F., this developer 
gives warm-black tones. For warmer tones 
iiierea.se the expnstiro, add more bruniidcj and 
if desired dilute llie develoj^er, 

Chbrquinol-Hydroqulnone ean be rernm- 
mended where it desired to obtiiiii a 
wide range of tones. A iHuitalile developer 
: 

llhtor^uiqol ,, ,, ,, 7 Km's 00 

H^'drtxiuiqoiiei- , , ,. , j gmiL m 

Si^iuppi sulplnito ,, , ^ 62-5 gms. 5513^1^ 

^^tiutn c.irbotLilc gnui. 400 grA. 

Potis^uiiS LruEiiidr , ,, o' j K™'- r* 

W atcr to .. .. , t litre ZO OUL 

L'sed undiluted at 65*, warm-black tones 
are obtriined. When vvaimcj tones are 
required add bmmide up to us niueb as 24 
grammes {zzo grs.J^ Luid increase exposure 
suitablv- 

DFVELOPER£ OF EARLY AND 
OBSOLETE TYPE 

Thti following developers have found 
applleariuu in the past, but are no 
Eonger used to any appreciable extent 
in Lbift canntty. A possible exception b 
pyrocalecliin. which is stiU used in Germany, 
anti is in consequence ueuasitmally mention^ 
in Bi ilisLi j?hotographic hteraturc. Many of 
tEie developeis that are mentioned below 
have not been sold in this euuiitr)’ since iqiq 
vr even earlier^ 

DiamJno-Phenoh Amidol was once mar¬ 
keted aa diamino-phenoL winch is ita corruct 
chemical iiume. 

Dtauine iDianilfio-resordn). \'ery tittle 
inioiniatiun relative to this develuper is now 
avaiJablOr It was tnarkeied by Messrs, 
Lumitre .ihoul iqoS, A funiiula hi : 

l.ixunine . 11^3 gms. fcw> g:ra. 

Sodium tikklpliLli.^ ^ , , , 54 3120 gra. 

Uator ,, .. _ 1 inie JO 

Dlanol. Is diamino-phennl, or amidol. 
Diogen (iSodium arniueH'rjapliU.iol dkul- 
plionale). la closely related to Fikonogeu. 
(Sa? page 544,) 

Edinol (2-O-VymeLhyi -4-aiiuiici - phenol 

suJpbale). A fairly energetic developing a;^ent. 
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DEVELOPERS : (2) STANDARD FORMULAE 


particularly free from tendency to stain or 
cause fog. Watkins factor 20, which classes 
it with metol (factor 30) as a “ detail-giving" 
developer. A formula for universal use is: 

Edinol .10 gms. 90 grs. 

Acetone-sulphite ., ., 50 gms. 440 grs. 

Sodium carbonate . * *, 55 gms. 490 grs. 

Water to.. - * i litre 20 ozs> 

Brown tones are said to be obtainable on 
bromide paper without increase of exposure 
above nonnal by using the following : 

Edmol .. *.r I-5 gms, r00 grs. 

Sodium sulphite .. ,, 57 gms. 500 grs. 

VVater . . * i litre 20 ozs. 

Still browner tones can be obtained by 
increasing the exposure and putting up the 
amount of sulphite. Or by giving 3 to 6 
times normal exposure and developing in : 


Edmol .. - . ** . - 11*5 gms. 100 grs. 

Acetone-sulphite .. , - 57 gms, 500 grs. 

Sodium carbonate .. . - r4-8 gms, 130 grs. 

Water to .. 1 litre 20 ozs. 

Eikono|en. (Sodium amino-naphthol 


sulphonate,) A rapid developer tending to 
give soft images, Watkins factor 9. A single¬ 
solution formula is : 


Eikonogen,. 
Sodium sulphite 
Potassium bromida 
Sodium carbonate 
Water to 


25 

25 g^us. 
0*3 gms, 
19 gms, 
i litre 


Use uBdlluted, 
bromide. 


For softer negatives. 


220 grs 
220 grs 
4* gw 
tb5 grs 
20 ozs. 
omit the 


The following two-solution formula is of 
the same composition as a “ Tabloid ” 
(Burroughs Wellcome) Eikonogen developer: 
A. Eikonogen ,, , ^ . . 9 gms. 80 grs. 

Sodium sulphite., 32 gms, 280 grs. 

Water to ,, ,, ., 500 cc. lo ozs. 

fl. Potass, carbonate (cryst.) 17 gms. 150 grs. 

Potassium bromide . . j‘i gms. 10 grs. 

Water to ,, ., ,, 500 cc. to ozs. 

For use. take equal parts of A and B 

Imogen Sulphite, An Agfa proprietary 
preparation, said to be a mixture of well- 
known developers, Watkins factor 6, 

The recommended formula is : 

A Imogen sulphite .. 45 gms. 400 grs. 

Water to , . ,. .. 500 cc. to ozs, 

E. Sodium carbonate ,. 96 gms. 850 grs. 

Water to .. ,, ,, 500 cc. 10 ozs. 

For use. take i part A, t part B, and a parts water, 

Kachin, Trade-name for pyrocatechin. 


Ortol. This developer is a mixture ot 
hydroquinone and methyl-ortho-aminophenol 
sulphate. It behave very much like p>TO- 
gallol, giving a brownish image which appears 
progressively as development proceeds, 
Watkins factor 10. 

The following is a formula once recom¬ 
mended by Ilford, Ltd, : 


A Ortol. 7‘5 gms, 65 grs. 

Potass, raetabisulphite i i gms. 10 grs. 

Water to ., .. ., 500 cc, 10 oas. 

S. Potass, carbonate (anhydr.) 37-5 gms, 330 gns. 

Sodium sulphite,, ,, 27 gms, 240 grs. 

Potassium bromide .. 1^1 gms, 10 grs. 

Water to ,. ., ,, 500 cc. to ozs. 

For use, take equal parts of and B, 

Ph e n o 11 n, A form ula for this developer is : 

Sodium sulphite . . . . 25 gms. 220 grs, 

Phenolin ,, . . . * 2*75 gms. 24 grs. 

Potass, bromide .. 1*6 gyis, 14 grs- 

Water up to ,. ., ,, i litre 20 02s. 

Dissolve in order given. 

Pyramidol, Trade name of a developer 
introduced by the Brugg Chemical Company 
of Switzerland. A formula is : 


Sodium sulphite. , . , i6 gms, 

Pyramidol , . . _ , , 3 gms. 

Water to .500 cc. 

Potassium carbonate. . 25 gms. 

Water to ., ,, .. 300 cc. 


tSo grs, 
45 grs. 
TO OZS. 

220 grs, 
10 OZS, 


For use, take equal parts of A and B. 


P/rocacech i n. (Ortho-dihydroxy-benzene,) 
Is a clean-working developer very free from 
any tendency to fog or stain. Watkins factor 
10. A standard formula is: 

A. Pyrocatechin ,. ,. 10 gms, 88 grs. 

Sodium sulphite,... 19 gms, 163 grs. 

Water to ., ,, .. 500 cc. 10 ozs. 

S. Sodium carbonate .. 96 gms. 845 grs. 

Water to ., .. ., 300 cc, 10 ozs. 

For use, take equal parts of A and B. 

A developer for tank use, requiring ro-20 
mins, for development, b as follows : 

Pyrocatechin .. .. .. 375 gms. 33 grs. 

Sodium sulphite , . , , tS gms, 160 grs. 

Potassium ierrocyanide ,, 4^5 gms, 40 grs. 

Potassium bromide ,, .. 0*7 gms, bj grs. 

Potassium carbonate (anhydr.) 37*3 gms. 330 grs. 

Water to . . , , .. .. i litre 20 ozs. 


For under-exposed miniature negatives 
the following has been recommended: 

A Pyrocatechin 
Sodium sulphite 




Water to 
Caustic Soda 
Water ,. 



40 gms. 

350 grs. 


. 6-25 gms. 

55 grs- 


300 cc. 

10 ozs. 

.. 

50 gms. 

440 grs. 


, 500 cc. 

10 ozs. 


For use. take 15 cc, oz.) of A and 15 cc. £4 oz,) 
of B and add 500 cc, {ro oz,) of water, ' 


Development time for fast panchromatic 
films, 5-7 mins, at 65® F, Keep solution A 
in a brown bottle or in the dark. (From 
Leica News and Technique/') 


Synthol, Is a proprietary developing 
agent of the soft-working " detail-giving 
type, having a Watkins factor of 30, A 
formula for a developer is : 

Sodium sulphite ., .. 34 ems. ^00 irrs, 

Svnthol ,. .. ,. ., 5 g gms. 60 grs. 

Potassium bromide .. t^i gms. lo grs. 

Water to .. ,, .. ,, i litre 20 ozs. 

Dissolve the substances in the order given, and 
use undiluted. 


544 
































DEVELOPING ; (I) PRINCIPAL METHODS 


DEVELOPING: (1) PRINCIPAL METHODS CONSIDERED 

F. J* Monimer^ Hon. 

£d/fof of * The Amateur Photographer ' and * Photograms of yetrr * 

A competent authority on the handMng of negatives discusses here the genera] principles 
upon which all good precising depends. Even if the amateur does not regularly develop 
his own films or plates, he will do better photographic work if he gives the subject of 
development some study. This introductory article is followed by nine others detailing 
particular methods of development (as listed in page 528 ) 

See o/so Bromide Ptinting ; Development, the Scienti/?c Bash ; CTusi/ght Papers 


T he nature of the latent image which is 
created in the sensitive emulsion by 
the action of light remains, in spite of 
much research, a matter of coniecture. The 
highly sensitive plate or him before exposure 
in the camera presents a blank surface- 
After exposure has been made it is still 
precisely the same in appearance as before, 
yet in the emulsion is the image that has 
been made by light. This can only be made 
visible by development. 

The action of the developer from the 
scientific point of view is dealt with in 
another article in this work by Dr. H. Baines, 
but it can be briefly stated here that the 
application of certain chemicals in solution 
to the exposed plate or film, when conducted 
under proper conditions in the dark-room, 
turns the bromide of silver in the emulsion 
into visible black metallic silver in varying 
proportions according to the time the light 
has acted on it. 

There is available for the photographer to¬ 
day a great variety of films and plates, each 
with its own characteristics. The tendency, 
however, is all towards speeding up the action 
of the emulsion to the influence of light with¬ 
out sacrificing other qualities in the way of 
tone rendering and freedom from fog. 

Five Groups of Negative Material* 
Plates and films can be divided into five 
groups, which are common to both. {See 
further uuder Films and Plates.) These 
groups are as follow : 

Plates or films of ultra rapidity, which 
respond to the very smallest action of light 
and are used under most adverse circum¬ 
stances, when the highest shutter speeds are 
employed or when the lighting conditions 
are very bad. 

Materials with less speed, but with the 
compensation that a higher degree of con¬ 
trast in tonal rendering is possible. 


And three groups, progressively slower, 
the slowest being the highest in contrast 
value, generally known as " process plates 
or films, capable of giving extreme contrast 
and density for copying purposes, etc., 
coupled with exceedingly fine grain. 

There are, in addition, three other impor¬ 
tant variations which apply to all speeds and 
all plates and films. These are “Ordinary," 
“ Orthochromatic " and “ Panchromatic." 

The first of these variations, in which the 
question of colour rendering is not the 
primary consideration, is the type of plate 
or film that was originally put on the market, 
and in certain varieties is still available to¬ 
day. They are practically msensitive to red 
light and nearly so to green and yellow. 

‘ Ortho** and * Panchro,* Materials* 
The orthochromatic varieties have been 
dye-sensitized to render them sensitive 
to the yellow and green sections of the 
spectrum, and the largest number of plates 
and films now on the market are ortho¬ 
chromatic in character. Panchromatic 
materials are sensitive to and respond to 
practically all the colours of the spectrum, 
including red, and have become more popular 
for general use with all classes of workers. 

The drawback attached to panchromatic 
material, and which at first proved a con¬ 
siderable handicap to its universal accept¬ 
ance, was that owing to its sensitiveness to 
all colours it was necessary to deal with it in 
total darkness, especially during the earlier 
stages of development. Ordinary plates and 
films can be manipulated in red light, and 
the orthochromatic types in darker red light, 
but this light would produce fog with pan¬ 
chromatic. This drawback has been largely 
overcome in modem practice by the use of 
developing tanks and time " development. 

Coupled with improvements in panchro¬ 
matic emulsions the speed has also been 
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increased 50 that llii: iiiodcrn cmy!si^>ti tiow 
Itrt^czriLi^ all the qu.lJitipsi that an? nec^iLsary 
for fiipid photograph Vj ]jrixlucing 
that rtarofd all colours adcqu-itely, iind 
[e^tvillq nothing to be ik'siced in ihe iimttor 
of finti gmijir Each maker, Fiowevffr, has 
ovplvi^d x-aH^'tiions in umuIsJuii speeds, and 
eaoh has its own characteristtes. 

'Hie developTTienr of spnsiiivf! Liiid 

fitms that liave been e.xTWsed in the c-tmern 
[mist be ccnductecl in iIie tLark^rouio in iinsi- 
actlnic light sCiielifjht to whirh the emulsion 
is insensitive—nr in total darkness. 

Classes of Development, The art tin I 
procedure of fievdopmciiL is eillicr U» treat 
the ejwjiosed plate or ftim in an dish 

ton-lining the dcvdtqjer, 01 tu develop in 
a dra^dtipiiij^ tank- I he former is more 
adapted to the older methods of plate 
development by inspeeiion, but is still con¬ 
tinued lor both ptateb^ and shun lengths uf 
film wlueh arc parsed $M-5aw fashion, ec 
and Fro, ihrongh a tlLdi full uf developer. 

For dish devdopmetit the plate is placed 
face upwards tn the dish, and Lhc developer, 
which has been prepared twlorehand in a 
measure glass, is poured ^ith a sweeping 
action directly on to iLs suifaeCp tuking cure 
to protect the plate from the direct Ta3^ of 
the safehght. Tliu di^h Is then tucked uiitiT 
die ittiage gradually appears, and this is 
COniilined uniil! the image is JuUy develujHid. 

Some of tlic modem developing tank$ do 
awav wnth the u^ie uf iLe daik-roum a[tu- 
gnther, paniculorly if rolhtiItTis are used. 
These can he put into the cumLirB by day- 
lighi, reuiuvied by daylight and then fed 
iaito the tank also in actinic light, the lime 
of devebpnicul being OKenplntd according; 
to the cotistltnents ol the deve|fj|}er and 
Its temperature. H developmenl is von- 
ducted by itispcction cir by I he factorial 
meihod, a dark-room is rotiuired. 

If a developing tiink i^ being used, the 
plafes are generally held in a rack whieh 
fita Inside the tank, and the developer is 
pot]red in iilowly after the plates lUe In. 
Rull-films are devetnped in spt’cial tanks in 
wdiich the i^pool is wound round a centra] 
eiirc protected by a celhiiuid apron or hchl 
in spiral grcKive^, Diflerent patterns of 
Laiikii> howovgr, are ojierared in various 
way&, and the iiegiuuer ^himld fnllnw ihe 
InstructLcfki given w-ith the apparahii-. 


Fnr the worker w'ho prefers to develop 
by Judgement lather lhaii by Llle time or 
Liciorial method, a certain aoiosmi r«1 
cjiucriuiicc mil he iu:ceir5arj=‘ la kno^v when 
to stop development. 

In the fiml place, the densily—or general 
opacity of the iic^atb-c de|>ends very mueh 
on exposnm For instance, if one second is 
the cop reel c.\|jusiire fur aeertmu subjcel, anti 
twrt phi res are e^'twsed rm that subject, giving 
to the one a quarter uf a .second and xo rlie 
Ollier tuiir i^:ands, and both expi^sures are 
developeii in iIlc Eiame dJ^li fur iliii liiiiVs 
it will i)e found, attcr hxinjj the neguiive^, 
that tlie plate that bad the shorter ex }>nxurv 
has resjihed in a much " thLuncr ” lugalive 
(t.r. a nceutive with a less dense deposit) 
than the plate that had ihe lunger i!X|io?njre. 
Thinness U the FKidl of under-developmenf ; 
that is, of keeping llic plate for too ?ihon 
UiTiE in the devetoiter. One may LtiUL» be 
sure thillp U full EJX|}i>Hurpr= nre given^ the 
negatives wilJ be dense enough if duvelojutd 
lung cjiough. If over-develofied, boweveTp 
the contrasts wTlI he altered in llsu rendering 
Ql thv subject. This is referred to again hi 

pagi^ 5 

Agitation of the Solution. After ihe 
developti has bwii poured over the surface 
of the plitle in the dexelopiiig tliflli^ the 
dbdi should W rfteked flnring the piociaii? of 
dvveln.pmenl- The reason for this is that 
tbc dcvdo}H.'r slioxv.*! a tendency uneven 
action if allowed to remain undisturbed on 
the surface of the plale, uwhig to a possible 
s^eTtlihg of the ingredients of the sulutioir 
and in the fact that the dcvelojier beettme 
eshansted in ihe pans where the heaviesr 
iteiHwvt n| silver occurred. By rocking the 
dish ihv ituIueioh is kept in it :9 correct form 
and its action is mure rven. 

In tank dcvi'lcipiricnt, in which plates are 
in.scnecl vertically in a ruck, tbc necessity 
for kcefa'iiit tbv dvvclu(jei moving stiil 
rvfTuuns, as ni Lhc venicoj posltiun the 
tendency is for ihe developer to leave 
«tre;jky rnarkb unless some agitation is 
giveji to The soluliuii. VVlien filiu^ Eire 
dev^elnped in a t,ink It i!a also necessary 
Eu keep the develutKir agitated tn>in time to 
Eime. to eiiHure even development. It ^ a!su 
claimed by many workers Ltiai ilu arEion 
ol the dev€i toper is mare energelie whi'n 
regularly agitated. 
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INLiny nf [\ie nlurkinj^ia i\ml aii^ Uii 

fi\ni^ mid platen can be EtacM ic ilii$ manor 
Hpjng iiv€rlf>okwi- 

AftL'i development h complete the plate 
is rin$ed in ck^in water and transfeTreil in 
ikif fixing \m.lU Care should be taken 

not lo expose The tilm or ptare more than 
h nwwsar\' even to the iLark-rDum 
e,speciaJty before ;uid durini; the iir^l part 
of the ri^^vftlopmenT. Tl n ^oot\ plan Ut 
cover over I lie dcvelopinj^ dish, or olhervise 
.shield il frciin lIic 

In a norniid developer there are four 
e^-flential inip^ients ■ (r) ihe deveJaper proper 
or " rcdin;er " ; (2) tlie accelerator, ^vhidi 
hastens the action of the developer: tj) the 
Tcjitraintir; and (4) the solvetil or waicr 
fas explained in detail tinder the heading 
DeveloperL The developing a^ent may be 
pvio, hvdroquinone, metol anitdol, etc. 
The accelerator is iiRnalh an alkali, snrh aji 
if 11: carbonaLe;^ of potassium or soiliuni, 
and The rest miners are the bromides ot 
]Kiita.ssiuTn or sodium, etc. ff a devE]o|)Er of 
nrimiHil strenttth is applied to a plate That 
ha^ never been exposed to light and allowed 
Lu act fur a lorn; timc^ il will be fiiuud tUat 
there Ls a general reductioii of the silver 
fC'ilt, This genf^ral rc<hirinj^ art ion or 
tliciiiijckd foj^ L:, 110wclet, less if some &iluble 
bromide be added. J he adrhtion of a 
Hill phi tr to a devcln|]er is to pr-cvtiit loo 
rapid oxidation and consequent discoloration 
of the developing agent, InrideritallyK tins 
prevents staining of the liuiid^ and the 
gelatine of the him. 

Temperature, A fact nr that ha.s a 
definite hearing on the image that is priNjuced 
by development is ilie teniperarnre of the 
solution employed. Some developing agents, 
such as liythuquJiiuiie, become practically 
inert at low temperatures: others are 
nffcctcd less, but all are dchnitely tendered 
more rapid in their action by an increase in 
tem]>urature, and, in jiddj Liuii lo this speeding 
up of the developing aciion, as the rem- 
jwrainre risers the chanicter of tlic image 
undergoes a change in the matter of contrast 
and density. Tnupled v^ith this liehaviouf 
of the devi:lu|ier luidcr certain conditions of 
leni|x;rallire is the lime allowed for the 
developer to act fully* 

A devclujiur cm ployed at a lemperature 
of 65' I’", will develop a propijrly e^cpo.ied 


plate or film Ln a certain lime. ^^'Len Llie 
tempera I tire is ten degrees less^ a much longer 
time mu^t be given for the aetioi] uf the 
developer tc^ achieve the same result, while 
if thr le-mjjfratuTK is increased ten degrees the 
time ticcesmry for Llicimagb: to develop fully 
Mill l>e much shorter I’hese factors ot 
tem peril ujCj coupled wilh the tiiiut fjf 
devdopmeiii, have been ilie subject of much 
research and were investigated by the late 
.Mfrcd WaLkiiis, wlio not ujily fornmlatod 
the fnictors uf timn and temperature nf 
devclopmeiii but went further aitd evolved 
a Theor\\ which has siibscqiienily been 
accepted as a defuiitc fonn uf practical s-nirk, 

which he termed ' factorial " development. 

Time. In the factorial met hod uf devcUjp- 
uicuL Mr. Watkins discovered that with any 
given developer The time of ^.ppeanince of 
the Image gave an accurate indicatiuii of the 
speed at which the developer working ; 
and thai any variation of temperature, or 
of ihe aELmiuit uf alkali {wJtliiii liniiia], wdiich 
leKcned or increased the time required to 
attain a certain degree of contrLsl, also 
Lctk^cncd or increased, in the same ratio, the 
time ol appearance- This time of appear¬ 
ance" is the i^xact time elapsing bcqw'een the 
pouriug Oil uf the dcvclupcr and tliu firsl 
appearance of any trace ol image (For 
det[iJb«. I'acluriol Development iind^r 
Developing : [3), page 555,} 

The Watkins method of factorial dcvekiji- 
incni^ there lure, is to develop ihu plate for a 
certain multiple ut the lime of appearanee, 
and a standard degree of contra.st whil alw'ay^ 
be secured. This factorial s>'stom neccssitaios 
the %%iial inspection ol the plate or him ai 
tlie coniinenceinenl uf duvelupiiieiit, but it 
may remain covered frum the first aj^pcar- 
ance to the completion of the development. 

The dcvciopnjciu lime necessary lo produce 
a rj^rtain phjLsn of contract in a negaliNT is 
afTeeled also by the " developntqiit sliced ' 
of ihc partirnlar pbie nr lilm empkiyed. 
Thi^a is a mutter quite uparl from the time 
and lernperainre speed. .A Watkins tiihle of 
pjate.s and filrrm divided into fdbisses, tabu¬ 
lated according to tlidr ' development 
spwls, " is also published Thcitt! \iiry from 
'* ver^' quick to very siow%" and indicate 
the lime necesiHiry to seX tire a certain density 
of imago with nomial devL-loprnent. The 
praeticaf worker, liowevei^ w'ho sticks to our 
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make of plate or liLm M'ill adopt a factor 
that then remains constant. Should he 
change to another plate, instead of varying 
the time of development for it, according to 
the table, dilution of the developer at a 
normal temperature of 65"" F. will produce the 
same development time. 

Control of Development. It has been 
found from practical experience that altering 
the composition of the developer after 
development has started, with a view to cor¬ 
recting errors of exposure, is of no real 
value. It is possible, however, to compensate 
for over-exposure by employing a stronger 
developer with a low factor, provided this is 
used from the beginnings since the alteration 
of the developer during development makes 
no difference to the result. The only control 
by the time of development that is placed in 
the hands of the photographer is to increase 
the density and. incidentally, the contrast 
by prolonged development. The amateur in 
particular will get his most successful results 
by continuing to use one developer only for a 
particular plate or film and learning to master 
it thoroughly before attempting any other. 

The control of development, therefore, 
amounts to this: Judgement must be 
exercised as to w'hen to stop development. 

In the early days, when plates were always 
developed in a dish, this period of develop¬ 
ment was ascertained by removing the plate 
from the dish and examining it in the dark¬ 
room light. The older worker became expert 
in this method, generally by obser%nng how 
far the image had developed through to the 
hack of the plate. Provided the worker was 
familiar ^dth the particular plate in use, 
development by inspection became a very 
accurate guide and resulted in good negatives. 
But it was not always possible to do this if a 
variety of different plates were employed, 
as apart from the development speed of the 
emulsion, some brands of plates showed the 
image right through to the back before 
development was complete, while with other 
slow, thickly-coated ones even a very faint 
image at the back meant over-development. 

To quote Mr. Watkins in his reference to 
factorial development : " This method of 

development recognizes that a developer does 
not always work at the same speed chiefly 
owing to changes in temperature, but also 
o%ving to variations in different samples of 
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the developer and alkali. The time of appear¬ 
ance makes exact allowance for this variation 
and the factor indicates how much longer 
(for the particular developer) development 
must be continued to attain a standard 
amount of contrast,'' 

The multiplying factor for the time of 
development is also known as the Watkins 
factor," and while this varies wth different 
developers it is not altered for different 
strength's or dilutions of the same developer, 
with the exception of pyro and amidol 
Factorial development, however, is capable 
of personal interpretation, and its application 
depends on the degree of contrast the photo¬ 
grapher w-ants in the negative. Although 
definite figures are given in the published 
tables for different developers, they are a 
guide for the first trial only and may require 
modification to suit other photographers' 
fancies as regards contrast, and in practice it 
will be found that extreme under- and over¬ 
exposure affects the application of factorial 
development very considerably. 

Questions of Contrast- It must not be 
overlooked that the best amount of contrast 
OF steepness of gradation for one printing 
process is probably not the best for another. 
The quality of a negative should, therefore, 
not be judged by its density but by its contrast 
range in tones, and its priming quality in 
the finished result on the selected printing 
paper. If too much contrast is secured with 
a chosen development factor, a shorter one 
should be used in future to give less con¬ 
trasty results, and vice versa. 

This brings us to another matter, namely, 
contrast in the subject. This affects the 
rendering of contrast in the negative, which 
is again translated to contrast in the print. 
The ideal print should register as nearly as 
possible the same tonal range and contrasts 
as the original subject so far as limitations of 
a black-and-w^hite print are capable. It 
must be recognized, however, in any graphic 
repr^entation of a subject on white paper, 
the limitations of tone can only be indicated 
in a photograph by the blackest deposit of 
silver at one end and white paper at the 
other. In both cases these fall ^^ery short of 
the darkest shadows and the highest lights 
in nature. The result, therefore, must ot 
nece^ity be a compromise, with a much 
restricted compass of tones. To get the best 
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results it is desirable in the production of the 
negative that the tones of the original sub¬ 
ject should be as adequately represented as 
the emulsion will permit, and given correct 
exposure and development this result should 
be achieved, yet alt the tones may be altered 
by prolonging the development time, to the 
extent that the deposit is pOed up in the high¬ 
lights and the contrasts become different and 
probably entirely wrong, 

Tlje ultimate control exercised by time in 
development is a control over the contrast 
between the tones in the negative. With a 
good plate a short time gives too little con¬ 
trast—a flat, grey print; a long time too 
much contrast—a hard black-and-white 
print; while the right time for the particular 
plate, developer, and temperature gives a 
negative in which aU the varying tones in the 
subjects are represented by varying tones in 
the print, from the highest light to the 
deepest shadow. The aim of time de^-eiop- 
ment is to attain this ideal—a correct con¬ 
trast; while the aim of correct exposure is 
to ensure that the different tones in the 
subject are represented by similar tones in 
the negative, the amount of contrast between 
them being secured by correct development 
{see further under Contrast), 

Three Factors in Development Time* 
The factors that affect the time of develop¬ 
ment are " make of plate or film/' "de¬ 
veloper/' and “ temperature." " Subject ” 
is not included as a definite factor affecting 
time, for it is a fact that the same time is 
correct for all classes of subject, if the aim is 
to represent the contrast between the tones 
as seen by the eye. 

In the early days of “ stand " or tank de¬ 
velopment the instructions given assumed 
that, of the above, the developer was the 
only factor affecting time, variations in the 
make of plate were ignored, and practically 
no information was given as to the effect ol 
temperature on the time, which was nsuallj^ 
also ignored. 

The experience of every photographer is 
that some plates give contrast in a much 
shorter time of development than others. 
In fact, it is possible to find brands (especi¬ 
ally if deteriorated by long keeping) which 
are incapable of yielding sufficient contrast 
with any time of development. 

There are two ways of making the neces^ 


sary allowance for different brands of plates 
or films. The one is to keep to a standard 
dilution of developer and vary the time for 
different groups of plates, the other way is to 
keep to a standard time and vary the dilution 
of the developer for different plates. 

The time required to give the standard 
contrast in the negative with a given plate 
at a given temperature represents the energy 
of the developer, and must be found by triaL 

Temperature Coefflcient. There is 
another attribute of a developer (apart from 
its energy) that must also be ascertained if it 
is desired to draw up an accurate table of 
times at different temperatures. This is 
its temperature coefficient (see p. 550), and 
represents the sensitiveness of the parti¬ 
cular developer to temperature changes. 
Thus, hydroquinone is far more greatly 
affected by changes of temperature than is 
metoL The former, therefore, has a high 
temperature coefficient and the latter a low 
one. It must always be remembered that a 
table for times and temperatures (or a ther¬ 
mometer marked with development times, as 
in the Watkins instrument) cannot be right 
for all kinds of developers, as they have 
different coefficients, 

A metol developer, for instance, and a 
hydroquinone developer can be so adjusted 
in the correct amount of alkali or in dilution 
as to require the same time at 65® F.—^say, 
five minutes. But try them both at 45'^ F. 
and, while the metol will require seven and 
a half minutes, the hydroquinone will require 
about eleven and a half minutes. 

The coefficient of a developer is the same 
at all dilutions (within limits), but the use 
of a bromide in a developer increases its 
coefficient. 

As a rough rule the energy of a developer 
varies with its dilution; that is, if a developer 
is diluted with its own bulk of water it takes 
twice as long to do its work. Dr, Mees has 
pointed out that there is a variation from 
this rule with some developers, as metol 
and hydroquinone, and also %vhen there is 
air dissolved in the water. In these cases 
the time is longer than proportionate to the 
dilution. With glycin and pyro-soda the 
time is proportionate to dilution. 

Negative Quality. In the development 
of a negative, particularly at the present 
time (as so many prints are made by 
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enlargement today), the quality of the 
deposit must be observed carefully to produce 
a result that will enlarge readily and success¬ 
fully. The type of negative of full density 
and possibly strong contrast that will give 
a good straight print by contact is not 
always the ideal negative for enlarging. The 
correct type of negative for that purpose is 
one containiTig a good range of tones, but 
which is not too dense. To compensate for 
the thinner character of such a negative, 
it is fortunate that today there is an exten¬ 
sive number of printing papers available- 
bromide, chloro-bromide and gaslight — which 
will produce good prints from practically 
any type of negative, 

it might be argued from this that in %dew 
of this range of printing material the quality 
of the negative does not matter, but to do 
so would overlook the exposure time neces¬ 
sary for making an enlargement. Too dense 
a negative renders the process tedious and 
laborious and demands a strong illuminant 
if the enlargement is big. At the same time 
the actual process of enlarging tends to in¬ 
crease the contrasts, particularly in a dense 
negatit^e that is already over-contrasty. It 
is true that a soft printing paper will com¬ 
pensate for this to a certain extent, but not 
so readil}*^ as in contact printing, 11 must be 
taken as an axiom that no “ shadow detail 
can be developed that has not been registered 
on the sensitive emulsion by the action of 
light." Prolonged development will not 
produce an image that is not there, no 
matter what developer or method of develop¬ 
ment is employed, but the contrasts of the 
image may be altered according to the 
action and constitution of the developer. 

In practice, if a normal developer is 
applied to a correctly exposed plate or film 
(at 65^ F.) the high-lights will first commence 
to darken in the solution. This will be 
followed by the appearance of the half¬ 
tones, and then by the shadow detail. They 
will all go on gaining density gradually; and a 
point wUl then be reached when ah the tones 
and detail of the shadow portion of the image 
have been developed fully ; but the high¬ 
lights. having received a greater amount of 
light-action, will continue to develop and gain 
in density. For this reason over-deveiop- 
ment wril increase the “ contrasts " of a 
nomiailv exposed subiect. 


Development Dilution. If, however, 
the development is conducted by w-hat is 
knowm as the " water bath " method, con¬ 
trasts can he made softer. With this method 
of development the exposed plate or film is 
first treated to a normal developer for a 
short time, and then transferred to plain 
w^aten In the water the developer that is 
retained in the clear portion of the emulsion, 
the shadow^ part of the image, will con¬ 
tinue its action, while that w^hich is retained 
in the high-lights is e.xhausted proportionately 
its production of the denser image* 

After remaining in the water for a short 
time the plate or film is again returned to the 
developer to take up additional solution, 
and the process is repeated several times. 

It will be seen that by this procedure the 
shadow or thin portions of the negative cart be 
fully developed, and the high-light portions 
only partially. When all the shadow 
detail is fully out it will be found that 
a soft-contrast negative has been produced. 

This frequently gives rise to the statement 
that development by this method or in a 
dilute developer produces more detail in the 
shadows. Actually it cannot produce detail 
that has not been put there by light-action, 
but by contrast mth the denser portions 
there is apparently a greater amount of 
tone present in the shadows. 

The developing of bromide and gaslight 
prints is dealt with under the headings 
Bromide Printing and Enlarging and Gaslight 
Papers. Instructions for the making up of 
Developers w’Ul be found under Developers. 

TEMPERATURE COEFFICIENT 
OF DEVELOPERS 

The cemperature required for the develop¬ 
ment of a negative can be calculated to suit 
the developer used. Mr. P. C Smethurst 
here shows how the temperature coefRcient 
can be related to time of development 

The temperature coefficient of a developer 
is the factor by which the time of develop- 
ment at one given temperature must be 
multiplied to give the equivalent develop¬ 
ment time at a temperature xo® C. (18® F,1 
lower* It varies wath the dev^eloper used, 
but not, apparently, with the emulsion. 

Since it has been found that the time of 
appearance of the image can be used to deter¬ 
mine the temperature coefficient, it is usual 
to expose a negative, cut it in tw^o, and 
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TEMPERATURE COEFFICIENT. Lotarithmic curve ihewinf develepmenc 

times at differanit ttmpeniurex 


develop the twohalves at different 
temperatures in the developer 
to be tested. The coetTident 
is then calculated as follows : 

Log* of Temp* Coeff* = 

IQ X (log^ Tj — log. Tg) 

- 4 

where Ti and T® are the times of 
appearance of the image at the 
temperatures /i and I2. 

Equivalent development times 
are found in practice by a simpler 
method. An exposed negative 
is cut into four strips, each strip being 
developed at a different temperature and 
the times ot appearance of the image 
noted. Suppose that the correct develop^ 
ment time at 65*^ F. was 10 minutes, and that 
the times of appearance were ; 

55“—40 sec*, 6o°—35 sec., 65“—30 sec., and 
70*^—sec., 

the equivalent development times will be : 

55®—10 X = i3i * 60®— lo X 35/30 = 

1min* r and 70“— 10 x 26/30 = min. approxi¬ 
mately. 

These values will plot as a straight line if 
the scale of temperatures is a logarithmic 


one, and the values for the last can be ob¬ 
tained from a book of tables or else traced 
from the illustration here. Once the straight 
line joining the points has been drawn, the 
correct equivalent development time for 
any temperature in the range can be found 
at a glance. In the illustration the tempera¬ 
ture coefficient is found by finding the 
equivalent times for any two temperatures 
F. apart and dividing the larger by the 
smaller. A reference to the scales shows it 
to be 1*67 in this pLirticular case. 

P. C, SMETHURST, A,R,PS 


DEVELOPING: (2) THE DISH METHOD FOR PLATES & FILMS 

The simplest method of development, In a dish, is not as comment/ used as it used to be 
before time and temperature methods were perfected, but it is a satisfactory method 
for the beginner. He is able to watch the progress of the negative and learns a good 
deal by experimentation. In the following articles the treatment of plates, cut film, and roll- 
film are fully discussed and directions are given for the home manufacture of a suitable dish 


A LTHOUGH tank development, by the time 
X* and temperature method, is becoming 
' ' increasingly popular, development by 

inspection, enabling the growth of density and 
contrast to be seen by looking through the 
negative, is still a favourite method. 

Dish Development of Plates or Cut 
PilnriF The plate or film is laid, emulsion 
side upwards, in the dish and the developer 
poured over it in an even sweep. This 
point must be emphasized, as unless the 
negative is entirely covered at once by the 
developer, markings will be caused. As 
soon as all the developer has been poured 
in, the dish should be gently rocked through¬ 
out the period of development. 

Development may take from one to ten 
minutes, according to the strength, compo¬ 
sition, and temperature of the developer* 
but with a standard developer at 65^ F. 


the time is usually from 2| to 3 minutes. 
If the high-lights (in exteriors the sky) 
appear first and are gradually followed by the 
half-tones and then the darkest parts of the 
subject, it may be assumed that expostire 
has been more or less correct. If the high¬ 
lights rush up almost at once, accompanied 
almost at the same time by the half-tones, 
it is certain that the plate or film has been 
over-exposed. If the high-lights and the 
darker tones appear slowly the exposure 
was too short* 

The plate or film is allowed to develop 
until it is judged that the process is complete, 
and a certain amount of experience is neces¬ 
sary to know when this point has been 
reached. The negative must be view’ed by 
the transmitted light of the dark-room lamp, 
an operation which must not be unduly 
prolonged. As the image loses a certain 


55 » 












DEVELOPING : (2) DISH DEVELOPMENT 


amount of density when it is afterwards 
fixed, development should not cease until 
the high-lights are nearly opaque. If the 
highest densities show distinctly at the back 
of the plate, when viewed by reflected light, 
as black patches, this is usually a sign that 
development has been carried sufficiently far. 

With plates of slow and medium speeds, the 
gradual building up of densities as develop¬ 
ment proceeds can easily be seen, but with 
very rapid plates development often seems 
to have stopped when the negative has 
attained an average density, whereas actually 
the process is still going on, and if develop¬ 
ment is allowed to continue there is a great 
risk that the negative, when fixed, will be 
found too dense for printing. As soon as 
development is sufficient the plate or film 
should be rinsed and transferred to the 
fixing bath. 

A Useful Dish for Developing Film 
Packs and Cut Films, The development of 
a single cut film or a film from a film pack is 
quite satisfactory by the dish method, but 
when more than one film is developed in the 
same dish there is a general tendency for 
the films to bunch when the dish is rocked. 

The simply constnicted device illustrated 
is suitable for the development of twelve 
X 2^ in. cut films or the contents of a 
film-pack, and obviates this difficulty. 

It consists of five strips of thin brass, three 
of which are 12 inches long (i,f. the length 
of the dish) and the other two 10 inches. 


It is necessary to interlock each strip, and 
in order to do this cuts are made half-way 
through the width of each strip as illustrated. 
Holes must also be made in the strips, pre¬ 
ferably near the bottom. By placing the 
strips so that each cut coincides, a framework 
is made. This is then placed in the dish. 

When the developer is poured in the dish 
it will run freely and the dish can be rocked 
gently without the negatives slipping. 

A cover, such as a piece of card or three- 
ply^, placed over the dish will then sav’e it 
from stray light, and it can be safely left. 

The size of the dish, etc., need not, of 
course, be adhered to, as it depends largeljr 
on the size and the quantity of films to be 
developed.—L. G. Hone. 

Dish Development of Roll-Films. 

The usual method adopted for developing 
roll-films is to pass the film from end to 
end through the solution in a developing 
dish after it has been first passed through 
a dish of plain water. The film is held in a 
loop so that the lower end of this loop is 
under the surface of the solution, and by 
holding the ends, one in each hand, the 
length of film is see-sawed through the 
developer until the process is completed. 

This method has the disadvantage of being 
difficult to carry out successfully in total 
darkness when panchromatic material is 
used. Even if the film is not panchromatic, 
constant exposure to the dark-room lamp may 
be detrimental, no matter how “ safe.” But 
this see-saw method of developing 
roll-film continues to be popular 
among amateurs, and if conducted in 
a shaded comer of the dark-room 
can be quite effective, especially if 
development time is speeded up by 
the use of concentrated dev’^eloper. 

The employment oi very^ strong 
solutions of Rodinal. Azol/Certinal 
and similar concentrated developers 
^-diluted about one in four^—gives 
n^atives excellent in gradation and 
of fine grain, and the fact that de¬ 
velopment is completed in a very 
short time helps to overcome any 
trouble likely to arise from fog in the 
dark-room. For quick development, 
see furiher under Development: (10) 
Instantaneous " Method. 
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Hint? for the Beginner. For tliK " atv- 
iiaw nit’tbod Llircc iire required, 

although small basins ran be Lised 
jniriTPHwfnlly. Tliiise sibnuM be wide cimu|;h 
hisidt at the bottom to aernmTTscxlat* the 
M’idth of ibe film. 

Any coivvenient room that can he com- 
p!e^ely clarkenecl at inyht will j^Tvtr tis a 
dark-RHJin. A good ruby bmp shoiiid be 
placed on a table nnar the dLslie5i, hut i^hieltled 
with a piece of card placed In from SO that 
only reflected red light rcflches the work. 

'I’he tnp of the table ^ItouM he protected 
agaimit splashes,'etc., by n pjiece nf Amerifan 
cloth or mlipr .simiLir inatcriul, uf a iieivs- 
paper will sene temporarily. 

At firsts the iinvice should list: reaily- 
mada developei:?. He can obtain from atry 
dealer a bottle of A^ol, RcHlinjil or other con¬ 
cent ra red devdoper* which will serv^e ewety 
pmpi>se, and only needs diluting with water^— 
a little goes a. Inng Wiiy% and lull instruct Jolts 
nic given with every' bottle. 

Fot fixing the. negative uftvr developing 
fifHiie “ h>i.>usulphhe of soda,*' ordinarily 
know^n os hypo/' is wMnrech A [lound eostjs 
very little, A c|iiarlt!4: of this dlsSc]\'ed in 0 
pint of water and kept in a large bottle 
con.Rtitiite3 the &xiiig-b^Lh. 

All is now ready to develop the fir^t him 
that hii?. already expiiM.'il in the camera. 
The rixini IS in darkness except for the ruby 
light (it is assnmtHl that sm uidinaiy film 


- ml ponehromatic—ha^i bopn used for 
the fir^t c.xpcw^iirEsl. 

The three dishes, or hasins, are pheed 
in a row' within ea.sy r«irh. Xumbur one— 
on Ujc left—contains plain water : number 
tw'o contains the devclopf’r, diluted aotxirtLiisg 
TCI the in^tlriiLLioini it-isued W'ith it ; luimber 
three contains t!ie fi.ving-barh. In each cji.Re 
plenty of solution in tlit: dishes. 

The spool of exposed film, which has 
previously been removed from thir cuiiicra 
mid scaled, Ls xiQVi taken, and the paper band 
broken with I he fliiger-naih The film is then 
immlled in the loaiincr sIjowii hi the itluS' 
tration$, taking care alw'ays to avoid touching 
the sensitive surfaces with the fuigcrs. 

Wlien unrolled and separated from irs 
red or hlark barlciTig it is held at 

eadi end by the fingers or a fiapei-clip^ ^rid 
allowed to assume a U-^hapf, the middli^ 
ixirtiun augghig. 

f'arelully let the lower ^nd ol the " 17 '* 
chp into I lie dish of water ; then lower one 
hand so that one end of the film is inunorsed : 
now gradually lawyer ihc nther hand, rHi.sing 
tile first, so its to diaw the film through 
the water. 11 wHIt ^^uickly become quite limp, 
and it shnnld l>e drdawii through the water 
two or three tirne^. and then removed and 
lowered Lntii the dJsii of developing solliUoiL 
in the same momer. Tlic film Js now passed 
hack wards and forward^ throiigh the solution 
steadily and evenly ivltliual slopping. 



U MROeLI N C A SPOQI— «ai1 IwMIfl'l xpoal -SnTV«ivn thunli and ■KOifi4 finjwr, -Qdt bUck IHS^r SlcUnj-, 

italvt Arts Pnf«r ipfi&l itcfty Eurdiriii Srip and uC ftln In a mmai AQd^ papflr-dip id wmiih 

4Qf>tn Aim whicA 9hinii4 tr*# N 
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DEVELOPING A ROLL-FILM. Bitk- 
in£ paper oorn off when second end o/ 
film is reached, and another paper-clip 
l^tened, as page 55^. End of film fi de¬ 
tached when reached. Clips are left on if 
filiTi is developed by see-saw method 



In about a minute it will be seen in 
the dim reflected red light (to which the eyes 
have now become accustomed) that a series 
of dark patches are appearing on the white 
strip of film. These are the negatives appear¬ 
ing, and to many amateurs this is the most 
fascinating and exciting part of photo¬ 
graphy, Shortly, each exposure, eight or 
sixteen, according to the camera used, will 
be clearly indicated as a dark rectangle. 

Do not be afraid of o\^er-deveioping; 
go on until each little square can be seen 
at the back of the film. The film can then 
be run through the pJain water again, and 
after a couple of turns transferred to the 
fixing bath. 

fn the fixer the film Mrili clear and all the 
white portions will be dissolved out. As 
soon as this happens the film can be allowed 
to roll up in the dish and the white light 
turned on. The film should be kept in the 
hypo solution a little longer, however, to 
ensure that it is thoroughly fixed. 

If the film is now held up by one end 
and examined by looking through it, each 
little picture will be seen, but as a negative; 
that is to say, the highlights will be black 
and the shadows will be clear. 

The film now needs to be w^ashed to 
remove all chemicals, and this can be done 
in a large basin of water—allowing it to coil 
up and uncoil half-a'dozen times and then 
changing the winter for fresh. After about six 


changes of water the film can be pinned up 
to the edge of a shelf in a dr\% warm room, 
and in the morning it will be dry. It can then 
be cut up into separate negatives, which will 
be ready for printing. 

Alternative Methods for Rori-Films, 
An alternative method that finds favour 
with many workers is to use a small, deep 
developing dish, with a very smooth interior, 
and when this is full of developer insert the 
film and let it roll up. Then with the finger¬ 
tips gently unroll it, keeping it under the 
developer, and allows it to roll up again at 
the other end of the dish. Keep on repeating 
the process of rolling and unrolling until it 
is developed. This plan is, however, likely 
to cause marks or scratches unless the 
handling is conducted very gently and care¬ 
fully, but it has the advantage that it can 
be done in the dark by touch only. 

A third method that will appeal to many 
workers—especially as two films can be 
developed at the same time, is to take ad¬ 
vantage ot this natural tendency of roll-films 
to curl, but without danger of scratches. 

This method can also be conducted in the 
dark\ The paper backing is first stripped off 
the film, as for all the other methods. This, 
by the way. is best done by separating the 
film from ifie paper with both hands held 
dose together, letting the film roll up in one 
hand as the paper is unrolled and collected 
with the other. 
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Hie itiipjwd film L? IimJ in 1.0 n di>:li of plain 
hy unioUing and allowing if m roll 
u|i a^ain tuider Xht wat-sr, Tlie frizc end is 
then gripjxnl by a wooden clothes-peg^ or 
preftrahly by a spiked iilm clip, wliirh is 
less likely to slip, carefully lifted straight Up 
and out of the water, and slowly low^ered into 
iLe dish of developer. A deep qiiarter^plute 
dish four ounces of develofjci' he 

am pie. 

Tlie pe^ or dip Liuldjii;^ the film is now 
gently moved straight up and down wiili 
one hand^ while the otht^r giiidtsi Llie lewiir 
part of the film aJid kecfw it from straying 
from the dish, A very litrle practice will give 
the coirect height to lift the film just clesn 
of the solutkonp and as it is lo^'ered slowly 
it foUs up again under rhp siirface. 

Tf it bs found that the flat developing 
dishes cause scratches on the gelatine ri:>ai- 
ifig on the hack of the filni, sum II china 
biLbiiiLs about three inches high and concave 
at the bottom -will serve ^wfectly. The^w 
alliiw the film tu touch ttie lower part of the 
basin with its edges only, and the entire 
nriddle of the film is held clear of any surface. 
Be sarL\ howL\^erp to see that there are no 
moulding marks in The Ix^ftom of such china 

I'rom this tt is a simple step to the develop- 
men I of twu fduis buck tu back us iitdicaLcd 
in the sketch^ These are lifted nnd imToliwl 


and lowered and rolled in precisely the samE 
W'av os one him. The devuhipmunt tinoc will 
be the f^ame if they are of the same variety, 

WTien development b coTnpIPte the filnia 
are transirrred to svLiter and rinsed in the 
.^me maiiJiei. The peg should then he 
changed for another, specially kept fof Lhc 
purpose, and fixing ill the hypo bath can be 
conducted in a similar fashion 

ISJ FACTORIAL DEVELOPMEMT: 
THE WATKINS METHOD 

Thfl niiric of thit tjfpe of ^tii'eropment Is 
OorLved fnofti thfi fiCE ihii ihe rime required 
for the image ta appear is fnu1tLpl1«d by a 
sin^l* known ftetor. The method hrrt ck- 
P'lajrvcd bj' Mr. Pivid CtiJirlAs, F.R.P.S., hu 
thfi- grtis advajitaie erf ?pmplkii)r, the nwm- 
fiicturers &uppl]rln^ thft numarioJ factor for 
nob agent LFs*d 

Factorial development b a system ol 
developing negative imagps tn a .standard 
printing contruHl by meujis of one factor 
only—namely, the time taken for the image 
to commence making ns ap^jearanct:. Tliiis 
time bi then meEVtuIly multi plied by a 
kiitw^Ti " factor.'" and the result nf this 
simple siTm denntPR the total |H:ticid at the 
c!^pinition of which development should cease. 

The factor by which the hjitial pcricnl is 
multiplied is u nujnlier pven to the particular 
agent used, and within limits it dots uol 
alter tvith vurb lions in iige, slrength, tem¬ 
perature, or compo.?itinn of the 
particular formula ciiipluyetL nor 
in most cases with difierent plate-^ 
nr films. Thus, if n " factor" of 6 
b found to produce u negative Ql 
sutlslaetuty^ density with a pan 
ricnlnr agent, the iiume factor 
employed in this way at nny Rut>- 
sequent limp with that agent should 
produce the aiinie type uf negative, 
Irrespective of other conditions. 

Factorial System in Practice^ 
Alfred Watkins, the Inventor ni 
thb system, quotes the following 
factors as h basis 1 

5 

Immediately the dcvclaper 
IS applied to the plate or Him 
a. developing clock or $top 



Meto] .. .. . 

no^iiTiJii . I ■ 

Mclol-hy Uroq Eiinno? 
Pr>'o-mHtoI .. 
HyUrtMjuinune * , 
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watch is started, from zero* As soon as a 
highlight detail makes its appearance note 
IS taken of the number of seconds which have 
elapsed, the emulsion may be then screened 
from further light, and the said number of 
seconds multiplied by the factor will indicate 
when to remove the negative and fix it. For 
instance, if Rodinal or one of the other 
paraminophenol developers is in use (see 
Developers (i) Classes, page 534), the suggested 
factor is 30, If the first sign of an image 
appeal's in 10 seconds, this multiplied by the 
factor 30 gives 300 seconds, i.e. 5 minutes* 
In that case the total development time will 
therefore be five minutes. 

The variety of printing-paper contrast is 
so great, and individual taste is no less 
varied, that any textbook factors can be 
quoted only as suggestions for testing the 
system. If the contrast is found on first 
trial to be too great the factor should 
be reduced tor further employment of that 
particular developer. If the contrast is too 
weak, obviously vice versa. 

Exceptions, The factorial system breaks 
down in cases of extreme over- and under¬ 
exposure. With pyro and amidol developers 
the required factor does vary with thestrength 
of the developing solution, and if either of 
these developers is favoured the same con¬ 
centration should be used consistently, or the 
factor altered for a different strength. In 
the case ot certain types of subject, too. the 
system should be employed with caution. 
For instance, with such subjects as include 
a liighlight oi a brilliance out of propor¬ 
tion with the rest, it is better to time the 
appearance of the next brighter detail. 
Such subjects would be interiors in which 
brightly-lit windows appear; night-\'iews 
with actual lamps included, and the like. 
Subjects of inherently flat contrast should 
be developed with the aid of a temporarily 
higher factor. Such subjects would be new 
statues, copies of pencil and most water¬ 
colour sketches, and such technical subjects 
as sections of castings, new woodwork, and 
so on. If such subjects are comparatively 
frequently handled, the higher factor de¬ 
cided upon would become standard practice. 

The factorial system is particularly con* 
venient tor those who have occasion to 
develop only a few exposures intermittently, 
as is the case in many research laboratories 


and factories for record purposes ; and in 
these circumstances the above remarks 
will be found to assist towards obtaining 
results of consistent quality. 

Desensitizing plus Factorial. The 
coining of emulsions of extreme sensitivity 
with the accompanying necessity for 
using very dim safehghts or none at all 
appeared to put the factorial system of 
development out of general use, simply 
because it became impossible to observe 
properly the onset of image formation. But 
desensitizing, which permits development by 
light of quite unprecedented strength and 
comfort, obviously puts an entirely different 
complexion upon the subject, for it renders 
examination of the initial image much 
easier than ever before* 

But it should be noted that desensitizing 
alters the behaviour of some developers, 
especially " straight " hydroquinone, which 
then assumes a similar character to metol— 
1*^, a rapid start and slow density building. 
For this reason different factors should be 
established for any selected developer with 
and without preliminary desensitizing. 

Personal Factor. No system ot develop¬ 
ment by observation is entirely independent 
of variation according to the characteristics 
of the person operating it, and still more by 
the conditions under which he works* For 
instance, most people's observation is liable 
to severe inaccuracy if dark-room work is 
commenced immediately after working in a 
brighter illumination. For this reason it is 
strongly desirable, for success in using the 
factorial S3'stem, to adopt as far as possible 
standard conditions^j.^, a set distance of 
the same safelight and a time allowance 
sufficient to accommodate the sight to 
the reduced illumination. The practice of 
desensitizing is an obvious help in both 
these directions. 

With some emulsions and with some 
developers one may experience hesitation 
in deciding the precise onset of image ap¬ 
pearance. In some cases this is a personal 
disability. The plan may be adopted here of 
using a very small source of safelight closer 
to the work, such as a pocket flash-lamp 
suitably screened. If development is started 
in the dark, and this smaU lamp is flashed 
on mterraittently* the absence and then the 
presence of detail is more easOy decided. 


DEVELOPING : (4) TANK DEVELOPMENT 

DEVELOPING: (4) TANK DEVELOPMENT 
TIME 4 TEMPERATURE 

David FJi.P.S. 

Aittr devctg^p]r»f tanks In ^icficraL Mn Chades hire ftxpFiinA che finer poFnca 

of the cecKnfcquo required In their user opecliUif « regards cemperaiwre of si^lutiani 
and development poriod. Nil article is raElowid by 1 Uxt of CjrpEcil modern tankt 


T ank developmeiiit of pbntrsgraphif: 

consTsU of tbtrir ioUil immersion in a 
diluted developing iK^^utiun cunLmiicJ 
in a light-proof fuid cliemicolly insert vessel, 
ft la practicaliy confined to the ikvelopmenL 
of negatives in llie (jasc of still ” photo¬ 
graphy, but to both negatives and positives 
in the case of cinomatogruphy. The cmuJ* 
si on surface is usually disposed t'ertically. 

Exceptions to this are the drum on tvliich 
a dnf^ film h ^OQud and which is revolved 
while dipping into a tniy of solution, and 
the Agfa Rondinux tank for hand camera 
films ill whichthe film brevolved continiioiisly 
with the emiilflion surlace dispu^^ laterally. 
In both these Instances only part of the 
film b immersed at any one moment, 

Timks arc of many kinds, and still more 
varieties as regards appearance. in the 
rectangular tank for developing plates, they 
are 5hp|x:d into the grooves one by one, by 
hand, in the dark or by a snitahle safdfglit. 
Tail tanks are provided witli bars and clips 
for developing lengths of roh-iilmH and ilat 
films of all seizes are developed In tanks Of 
fiTherjjroporLions by the aid Of mefcnl frames 
having a clip ai each comer. Cine film is 
u'onnd spirally on flat frames of wooden slafs. 

In all these forms of tank the exposed 
material is tisually lowered into developer 
kept stajidiiig ieit<ly. lietwieen batriiea a 
freshener" b added rn the developer and 
adjustments made to the duration of Time, 
if nece5^^J^ Much research has been dune, 
and with cozisideiable success, on the pro- 
due Lion of .1 deATlopflf for masri-production 
purposps which will give even working 
throughout its life D. & P. Work, 
pages -|7a-4fiSl. 

Importance of Temperature. In tlic 
largest itisc-i Mat ions, as in thedcvelopmeni of 
single spoub in umaLenr practice, the insiin- 
tcniuice of constant temperature b regarded 
a^ the ha -lis of consist eis t work, Th e expendi¬ 
ture of iminy hundreds of pounds lo attain 


tlib roiidition may be regarded as a measure 
of the import an CP of thb parLicular factor. 

Tanks for Amateur Use. PracLicully all 
tank^ made for use by amatciu' photographers 
can be used in daylight, in the senBe that 
their Hds are light-trapped so that, when 
loaded, the tank niny be taken into comfort¬ 
able light and then filled with developer and 
fixer in turn and proce^ing Completed with¬ 
out need for any re him to the dark-rouiu. 
A few tanks are ubLaitiable into w^hich n 
ruLl-ftIm can be loaded in ordinary light, 
making n dark-rof>m su^?crfluous for produc¬ 
tion of negatives. These appear to l>e con¬ 
fined to one siz^. of spnol, namely, the popular 
size called so/' no " ” bZO.” Dark-room 
loading film tanks may be cLissified uito 
rhosie which lake one ske of spool only and 
in'which, wiili one or two exceptions 
Carbine. I^da}, the film b wound between 
the tunis of a so-cuUed " apfOU upon a 
spindle before insertion into thp tank proper. 

This apron is a lunjy sLi'ip of Ilexible inert 
mateiial. with raised edgtw which serve tu 
separate the turns t>f Jilm^ and so allow the 
solutions to pass between. Next them axe 
tanks whose spindles are designed to lake 
spoob without aprons, and finally those of 
sbnilar character whose spindles arc adjust- 
ah|e tfi various widths fur various sbies of 
film. For plates and fibn-packs special tanks 
are obtainable wnth rucks into which the 
ex|>iitied tnuteiial b loaded and then inaerted 
into ihe tank as one unit, as in the case of 
roll-films. .After insertion of the spindle or 
rack holding the material to be devetoix?d. 
the light-trapped hd is put uii and 
clamped. 

Thfs Actu al De v elo p m ent* The developer 
IS then poured into the light-trapped aperture 
in the tank or in its lid provided for the 
purpose. There are reriain sinipli: but 
importaTiT drtnils which should be attended 
Lu, Loth ill the [ireparation of the developing 
solution and in the matter of pouring in. 
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Tilt' di;vi.!Li>|H:r hnvc Iw^un ihuniu^hly 

and it must have tio lucne panicles 
nf cliifinicfik uv of foriji^i matter m it, 
^0^ tliow '.veuid eaus^ niarlunffs cif varioiui 
kintifi: if thf solution is n<>T homo^'eaei-rtis. 
UiiturallT it will act imevcoly over tlic 
[tirturi^^. The pf^iirin^ in miiist br ron- 
tiiiiiutLr. Spa.snKjdic or mLeiniiLUiiL iluw 
iif i|pvekjp#:r tnfn the rank may have [he 
cflccL of piodudug [iti;^ularintU} of 

ikmsity in the negative?, wrtti ?harp demur- 
calioji wlivE'j uiic part rcoi-ived devetoper 
t>e1ore another, and another more iioiieeaMe 
efl’ot.'t iii that td siir bubbles, seen :is trans- 
pa rent spots m the negatives, 'Hiese may 
arise either tltrou^h tiitermittenl werting 
of the enmlsitm surface, or from ttetuu! 
hiiLibleA whifh jerky pouring natundly 
eficouragts. It i$ olten recommended to 
emplrjy a prehmiiiary wetting with plain' 
water. This would reduce the liability lo 
irregxilar rnarkings, but is unlikely^ To prevent 
i.ir to remove air bellSp w'hich, uiiee formed, 
ufien slick obstinately^ A better method 
for ner^'Oits people who faj] to pour smoothly 
i.H to use A rujimd by which to introduce the 
solution into the tank. 

Time and Temperature. Ote whole 
bimdalion ol tank developmeiit Is based 
tifion the priiteipln oi cleveInping for a fixed 
time at a [Undetermined tempemiiire. The 
nctuii] time dudng which any particular 
develoi.M?r formula is allowed to act depends 
npofi ceitLiJii fLictors wtiich are always dvtei- 
mined in advance. 

These factors are : 

I Tht formula tlwfll. 
j Ttif tflTupcrjLtkiJ>r tjf lltf :#j|i3Ejun. 

_i F'Jip brand el I he wiuitivi:- matcrLd. 

■|. The contrail ef dcj^^tivir^ rrtinirrtl p-c the 
ty|ii- of srfjLisltivr jiflip^rr to be ^PncitirU tUlil, .111^, 
tn cKCfptiqn^l elteuni^Uiici!r«.— 

3 . Th*< nf liubji^U ption^ra|]lnv| 

MjimfkurLurers of materials .md of 
.irvMofWft r^itpply with tlK-in, or nn 
tabulutvd flclaitK of fomiiitrtf'. $triMl>:lJ] of 
scilutioii .in<l temperature iJiiies ealculalc<l 
to prmhire'neg.itive.'i of soiljfactoi v <|U)ilitv 
The advantages to be gsiinet! from t;ink 
ilevelopitiPTif lie htr more in the regulanty of 
nejralive conttiuit luid in Mtibiieqiient case «»! 
printing than in the obvious convenience of 
T Vie ittetln ;d i tsel f. Therefore it is prefei m hie. t o 
slaiKknliee as far as « pmcticahle the factors 
which Can be so rcguLirized. I’or instani'e. if 
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.1 -iet nf siitislaelorv negati^"*? ha$ been 
uhtaitied un ji pantcuJar brand of ermih^inn 
wiiti a certain funiiub, the sanie fotinulu 
used ui any siibwquent little in the «etme way 
will produce similar negatives uf prudselv 
siiiiibir gradation and printing quality. 

Standardizing the Factors. Ky ilie 
t.\piTssinn ■■ using the same lormulu iti 
the iiiine way" is meiuit liavtng it of 
reasnnriblo Ires] mess, nf alw.iys llie same 
suenglli find (empemlure. and developing 
for the same length n| time, [i is quite 
practicable, of ccurse, tii mnlrc variatiuiis 
in the knglh of time to eomjH;ns.'ite lor 
difTtrenefo in [enqienitiire i| Ha¬ 

vana lions must flepend etilirely upon the 
part Kill nr developing agent OTCOtiibiiiallon of 
agents employed, beciiuse some ul ihcni are 
very mni:h mote KiLsceptibJe tiiaii othen;. to 
flue tua lions of tcmf'cruiiire Devclojjersj. 

T-xceptin;;; in rirfumstaiiC(.-s of evtreme 
diflivultv, such as ihose which explurers iirr' 
.siih]ect tg, it is iisualU titiidi more saiis- 
faolury for the user of amateursiae tanks to 
follow the large-scale user by bneging the 
lank and the developer to approsirnately the 
vtandard kmjienitnre rallitx tlinn lo tiiakt' 
iil1owani't'=, in iln; liim;. 

Methods of Temperature Regulation, 
In cold weather tlicri- are nuiny t'a.<5ily 
.1 Iran god nieiJinils from wLich tn ’ cIumjsJ, 
Wdon r he watt J-bath.system. Aiargeliartn 
of water fan ix; brought to liie right degree of 
warmth, which is beiw'een O5'' and J-.. 
vithtt t>y adding hut water from a kettle, by 
the aiif of iui elect ric immersion heatci. or 
the like. SLmditig the jug containing the 
prepared lUw eloper and also the t.mk in this 
will very ■loon make rht whole correct, and 
when the lank lias U'en charged it can be 
again stooU in the basin of water, It is 
obviuits that the grmter m.is> will maintain 
the same degree of warmth ior 4 longer time 
than will the small tank by it.self 

In hoi weather ice is an obviuii-; means of 
I'cduHng solutions tg norninl lemperaTtm-, 
but I lie jilicnographer has always al hami 
another stibstnnee which can be used, with 
line precauUmLv. When hypo ts dissolved in 
wtitei the lattt-t limps ’niiiny degrees in 
tem fWfiii ut e. T ntiseqtien t ly. i f ’| ly |5o cr\ siuls 
be pbc:i!<| in a ulJ vtisst-l. und ihh is 
stood in the ba.siu of walct. on pouting 
water on to the crystals the whole will be 
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very rapidly cooled* Naturally every care 
must be taken not to allow the slightest 
speck of hypo to get beyond the confines of 
its o%\Ti container. Other methods of cooling 
may be the use of the home refrigerator, and 
the domestic evaporation porous cover* 

Development Times at Higher Tern** 
peratures. When a formula for a dev^eloper 
is published, or a packet of developer bought, 
information as to a suitable time for develop- 
ing hints of different types is nearly always 
given. In some few cases this information 
is complete. 

In winter this need cause no difficulty, for 
the developer can easily be w^armed up to 
the required temperature, but in hot weather 
many have to develop with a solution at room 
temperature. It is therefore useful to kno%v 
the time allowance when developing at 
higher temperatures up to, say, 85® F. 

Developers and films vary^ a little in the 
extent to which they respond to changes in 
temperature, but the table given here is 
more than near enough for all practical 
photographic purposes* It is based on the 
assumption that the user already knows how 
long to develop his fa\’ourite film in his usual 
developer at 65"^ to get the kind of negative 
he likes* For every minute at 65® the table 
gives the number of seconds required at 
higher temperatures to give the same result* 


; Time 

Temperature 

Time 

60 secs. 

77 i“ F. .. 

3S secs. 

, 55 secs* 

80“^ F. .. 

35 secs. 

* 50 secs. 

82i= F. .. 

32 secs. 

46 secs. 

85“ F, .. 

29 secs. 

, 42 secs* 

874“ F. .. 

26 secs* 


65^ F. 

70“ F* 

75" F. 

Regulating Density and Contrast. If 

negatives produced by a given formula, for 
the developing time recommended by either 
the makers of the developer or of the 
sensitive material, be found too weak in 
contrast for the brand of printing-paper 
favoured, it is usually better to develop 
longer, or to use a more robust ” agent, 
than to employ a more concentrated formula* 

If, on the other hand, negatives are con¬ 
sistently found to- be too contrasty, the 
remedy is to use a more dilute solution, 
rather than to develop for a shorter time* 

Once negatives have been produced w’^hich 
print satisfactorily upon the selected paper, 
repetition of the same procedure will produce 
similar negatives* A change made either in 
the brand or variety of material, or in the 


developer formula, may demand correspond¬ 
ing alteration in the dev^elopment time. 

An exception to established conditions is 
when subjects of quite unusual contrast, 
or lack of it, are frequently photographed* 
As in any other method, especially extreme 
contrast in the subjects calls for still more 
diluted developer* and vice versa* 

General Notes. It is sometimes recom¬ 
mended to employ a ** stop-bath " betw^een 
emptying out the developer and pouring in 
the fixing solution* It is the case, how'ever* 
that an acid-fixing solution which has not 
been too repeatedly used prevents further 
developing action unless white light is 
allowed to reach the emulsion before it has 
had time to soak in* In a totally enclosed 
tank, with slow dev'elopment, a stop-bath 
appears superfluous* 

Some developers will permit of de\’eloping 
several fully-exposed films in succession: 
but it should be realized that a tank de¬ 
veloper is w^eak in chemical content, and 
that it absorbs considerable ** res trainer 
from the emulsion* Extra time, which de¬ 
pends upon many factors, should be given to 
successive films in a small tank* 

It is standard practice to fix and to w'ash 
the film or other material without removal 
from the tank* But the tank must be well 
rinsed out, and also thoroughly dried, before 
developing further material* The last con¬ 
dition apphes particularly to roll-film tanks 
which are loaded in the light. Slight moisture 
may cause the film to jam when loading* 

HOW TO USE 

A DEVELOPING TANK 

By using the modern type of developing 
tank the development of films by the amateur 
i$ made easy and sure. The procedure is 
explained in the following article and illus¬ 
trated in page 560 

(1) The backing paper is first removed 
from the film {in the dark-room, of course, 
or the film will be fogged), and the comers 
of one end are cut off with scissors* This end 
of the film is then clipped under the spring on 
the reel-axle, as shown in Fig* i, 

(2) If your fingers are quite diy^ and 
free from chemicals, the second method 
(Fig. 2) is far eiisier* The thumb unrolls 
the springy film as you wand it up with the 
transparent celluloid “ apron." 
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Fig. S* Dfivelaper poured inco 
tank through fillini orifice^ which 
also accomit^Ddates the spindle 


Fig. 3^ An alternative wajr of winding on fifiin. 
Note transpirent celluEoid **apron '' 


Fig. 4* Lid is fixed to tank and temperature of 
developer is tested. 6S' F. is about riEhc 


f*Above, the spindle with knurled 
knob IS carefulljr inserted and secured, 
and at intervals it is rotated, as shown, 
until the developing process is completed, 
l-ixation and washing can, if required, be 
also carried out bif means of the rank 


Fig* 3* Left, after 
film and apron are 
completel'jf wound 
on reef, the clip Is 
fixed and the whole 
Is dropped in tank 


FILM OeVELOFMENT BY MEANS OF A TANK 
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(3) Having clipped the other end of the 
apron '' to the reel, drop the whole into 

the empty tank and put on the lid* See that 
the lid is fixed properly in place, and the 
white light can then be switched on, 

(4) The temperature of the developing 
solution is one of the most important things 
in tank development (and so is a really clean 
jug)* The thermometer should read between 
65* and 68^. Warm water in winter and a 
little ice in summer will help that way. 

(5) Pour the developer into the tank 
steadily without stopping. You want no 
bubbles or ** tide-marks,*' The latter some¬ 
times occur through starting and stopping. “ 
Tf you are the least bit ner\''ous, practise 
first vntli an empty tank and plain water. 


(6) When the tank is full of developer 
give the knob at the top an occasional turn 
to keep the contents on the move. The time 
of development is settled beforehand, accord¬ 
ing to the developer used. (Tables for this 
purpose are supphed by the makers*) 

When developed, pour out the developer 
and rinse the contents with water. Pour away 
tlie water and replace with the hypo fixing 
bath, which should be allowed to work for a 
quarter of an hour. 

Pour away the fixing bath and run a 
number of changes of clean water through 
the tank until the film is washed* 

The strip of film negatives can then be 
taken out and hung up to dry. They are then 
ready for printing. 


A SELECTION OF MODERN TANKS 


AGFA RON DIN AX. for 2} in* 

spoolt onjy 

Strongly constructed of bake^ 
litc. this tank separates the film 
from the backing paper and rolls 
it on to a spool made with sj^iral 
grooves. The him is kept in con¬ 
tinuous motion by tiiminj' the 



Agfa Rendinax Tank 


mill-edged knob, and both fixation 
and washing can be carried out 
in the tank. Special attention 
has been giv^cii to the dcijign in 
order to prevent the formation of 
air-bells on the film. About 4 to 
5 02S* of developer are requireti. 
Price ix 13s. Messrs. Agfa 
Photo. Ltd. 

ENSIGN CARBINE, for 

Ifi - 4hand4i . in. spocrls 

Ibis tank allows eveiy' opera¬ 
tion to be carried out without 
difficulty in daylight. It is prac¬ 
tically automatic in action and 
has no chanf^ing box* apron ot 
grooves. The film is attachefl 
to the backing paper and both 
are stretched out straiglit by 
meajis of a plunger device. Made 
in solid brass, enamelled and 






plated* Developer required 
amounts to about 37 ozs. Prices* 
[5s,, 3fs., 23s.. and 30s.* accord¬ 
ing to size* Ensign Ltd. 


sorbent material, and with the 
film is rotated by a knurled 
knob. An “ agitator** is fitted for 
occasionally rev^olving the dlni 
during developraent for the pur¬ 
pose of removing any air bubbles 
that may have been present in 
the solution. Prices* £i 5s. and 
£i lOK. Sands Hunter & Co., Ltd. 


StJPER-KINO, for25-mm. fUm? (24 ■ 
34 mm* negatives) 

This tank has a metal loading 
chamber into which the spool is 
fixed. From this it 
is fed into a reel w'ith 
spirally- groo v e d 
flanges by means of 
sprockets. .After 
sealing up the load¬ 
ing chamber* the 
film is developed, 
fixed and ivaslietj in 
running water with¬ 
out removal from 
the tank. .About 
r6 ozs* of solution 
are required. Price 
43 3s. Norse 
Trading Co, 


tank 
wound 
sp 

developed with 
an apron. The 

En.,*.. Crbln. 

Tank Of non-ab- 


r-, 


BEDA* made for 3 £^mtTi* film and for 
spools of V.P. and 3 | X in sire 

In this developing tank the 
film is carritx! in a series of open 
loops, these being supported at 
the extreme edges of the film. 
Both sides are quite exposed and 
free of the metal supports. 


Corr«x Tank 
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It is recommended that the film 
be removed from the tank for 
fixation and washing. About 
JO ozs» of solution is required, 
l^ces: for Leica si2e, £i Jos.; 
for V.P. and 3I x 2} in. films, 
/i 5s, and 7s. 6d. respectiv^ely. 
Luminos Ltd. 

DALLAM Txnks for Ulnfi 
pxcks, prates arid ratt-fitms 

Made in stainless steel 


Dalian Tank for 35-mjn. Him 

and nickel steel. The roll-fiJm lank 
tloes not permit of daylightdoad- 
ing, but is designed to ^ve verj" 
rapid development with only 
6 ozs. of solution. The film pack 
tank holds twelve plates or films. 
Prices from £1 4s. to los., 
according to size. The Dalian 
developing, fixing and washing 


tank consists of a simple drum 
with crank handle, the whole 
being supported in a rectangular 
container. Made for 35-mm. 
films. Price £2^ 5s. David Allan. 

KODAK Adjuftabla Tank for txkifig 
all iiz«i of film from 3S*mm. to 41 
2| in. 

The tank 
consists of a 
stainless metal 
circular cham¬ 
ber equipped 
with a light¬ 
tight Ikl and a 
central spindle 
, with two 
OdhnHim-packTank spirally^grooved 

end pieces. Ad¬ 
justment for 
suiting the spool 
fordifierentsizes 
of film is carried 
out by simply 
moving one end 
piece on the 
spindle against 
the action of a 
spring-loaded 
device. About 24 ozs. of developer 
is required to develop an eight- 
exposure X 2| in. film, and 


Mikof Tank 


w 


Kodak Aiuscab^fl Tank 

proportionately less for other 
sizes, llie price of this tank is 
/f I os, Messrs. Kodak, I.td. 

MIKOK, for V.P,. 3S*mm., 21 H In. 
and 31 : 14 nimi 

]^Iade of stainless steel with 
welded joints. Specia I i y 
tie signed to give rapifl 
loading. No marks are 
left on the negative since 
the only contact point is 
at the extreme edge of the 
film, Wide spacing of the 
film and absence of aprons 
ensure good circulation of 
the solution. Temperature 
control is easily secured 
by placing the tank in a 
pan of water maintained at the 
required temperature. Price 
5s. K. F. Hunter, Ltd. 


DEVELOPING: (6) METHODS FOR FILM PACKS 

W. L f. Wastelf, Hon. F.R.PS, 

Past Presidem R.P.S. * 

Many Important facts and features associated with developers and developing have already 
been fully dealt with In the five preceding articles. All six articles are necessarily 
related to one another and should be read in conjunction with the four that complete 
this series. These four articles deal with Miniature Films. Fine Grain Films for 
Miniatures, Physical Development, and the "Instantaneous^* Method 


I N general work 1 use niore film^packs than 
any other kind of sensitive material, 
and my only objection to them is their 
relatively high price. I will here describe 
my own method of development in detail. 

Breaking the Pack. Put the twelve 
films (3J X 2 i in. or quarter-plate) into.a 
5x4 in. plate box, from which they are 
taken two at a time. I always develop in 
twos, and I prefer to be able to give longer 
or shorter dev^elopment, according to cir¬ 
cumstances, That is why I do not use a tank. 

Developing. My developing and fixing 
dishes are half-plate size. Not only are 
they of different coloured xylonite, but the 
first has one notch in the rim, and the 
second two ; so that I am never in doubt 
as to which is which. 

In the first dish I put enough developer 
to cover the films easily, and the number 
of films I put through it depends on what 


developer I am using, 1 hav*e a piece ol 
thick card to cover the dish, and on this 
I put the two films, face down, the backing- 
paper protecting them. Before dev^elop- 
ment the backing-paper is gently torn off. 

I then grip this edge of the film with 
vulcanite forceps (better than metal) and 
drag the film backwards and forwards through 
the developer, till it will lie flat. Then I 
do the same with the second film, which 
meanwhile has been held face down on the 
card. The two films lie side by side in the 
dish, which is co%'ered and rocked. Presently 
I take a peep to see what is the subject of 
each film, so as to develop accordingly. 

Fixing. When I consider deveiopmeni 
complete I rinse the films in a 12 x 10 in, 
dish of water, and put them side by side in 
the acid fixing bath. Here they remain 
white I develop the next two films, which 
ultimately go over the others in the fixing 
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Imth. Then I draw out the first two, 
examine them in a good light, and put them 
back in the same position, although fixation 
is probably complete. 

Just before I am ready to put another 
pair in the fixing bath I draw out the 
bottom two and transfer them to another 
12 X 10 in, dish of water. So there are 
never more than four films in the fixing 
bath. 

Washing- Ultimately all the twelve 
films are in the dish of water, ready for 
washing, I drain off the water and put the 
dish under an anti-splash tap. The stream 
of water is allowed to fall on the sloping side 
of the dish, and with a little practice it is 


easy to make the films circulate in the disfi 
without their turning over. After a round 
or two the tap is turned off. 

The process is repeated many times—- 
drain, s^virl, rest; drain, swirl, rest. During 
the rest mtervals I wash the other dishes, 
and the graduates, and put them away, 
except the other 12 X 10 in, dish. 

Cleaning and Hardening- This other 
dish is replenished with clean water. I get 
a plug of cotton-wool and swab one of the 
negatives well under the water in the first 
dish, taking special care to clear off every 
trace of the adhesive at one edge. I regard 
this as of great importance. Soon all the 
swabbed negatives are in the second dish, 
where they are treated once or twice to the 
drain, swirl, rest. 


Now the whole batch is transferred to a 
dish of formalin—one ounce of formalin 
solution to nine ounces of water—and kept 
moving for about three minutes. This 
thoroughly hardens the gelatine. Then they 
go back into water, but no further washing is 
necessary. The formalin solution can be 
used repeatedly. 

Drying. I now take a half-plate sheet of 
glass and a piece of chamois leather. The 
latter is soaked in water, wrung as dry as 
possible, and made into a smooth,-fiat pad. 
The rinsing and wringing must be repeated 
frequently. 

A film is laid fa^e down on the glass and 
the water rubbed off with the leather pad, 
from middle to edge one way, and 
the same the other way. Then the 
negative is turned over, and the 
film side treated similarly. There 
is no soft gelatine, and no adhesive. 
When the film is slid oft the glass 
it is clean. 

I stick a glass-headed push-pin 
through the top left-hand comer 
and pin the film to the edge of 
a wooden shelf. Why the left-hand 
comer ? The right-hand one will 
do as well, but it should always be 
the same one, or the films vrill not 
all hang the same way and will 
take more space. As I take the dry 
films down T snip off tlie comer 
where the pin has been. More fuss ? 
Well, when you realize how hard the 
burr is you will remove it, 

I would rather spend time and trouble in 
getting clean and spotless negatives than in 
trying to remedy defects that could have 
been avoided. That is why 1 am “ fussy.” 

(6) TANK DEVELOPMENT 

FOR FILM PACKS 

While the developlnf tank provides a 
simple means of developing ffi in packs, certain 
precautions, as here described by Mr, Chris¬ 
topher Kirk* must be taken in using It for this 
type of negative 

The amateur who uses film packs wiU not 
take long to realize the advantages of a 
tank for their development- Film packs 
are expensive, and unless considerable 
care is taken when developing the films in a 
dish, scratches and markings wiU occur vtry 



PILM PACK DEVELOPHENT, Work bench for filrrt pack de- 

velopmeFic by tank. Careful arran£em«fit of apparatus and detail equipment 
assists in smooth operation, especially as the work must be done usually in 


darknes-E 
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Tank d*v^lopinrnt is quite simple 
if the ^:ime tuulinu Is c^iurried oul trach time. 
As the prdceediD^s are to be carried nut In 
fotal darkness, everything nmsl be ready 
In its place on the wijrk-bench, 

V mei'hod is as fnllows: The fievelopei 
and iiy |>o. kept ready made up, are hroiiglu tn 
itn tempera tiire—alsoiit 65^ F. A sheet 

u( ncwsp;L|x:i‘ is laid on the bench, and on it 
are placed the rack, ihe she.aihs, the lid ui 
ihe tank and the pack tQ be developed still 
in its wrapper. I wn dishes are iniT on the 
bennti, and in ont Is phiced the holtk of 
developer, the tank, and a themnmtrter, 
and in the other the bottle of ]iy[>o. TTie 
tank IS filled with the dcvi^loper and its 
t^impera tiire nnk^L .\ Ikir^e rLiiinel L plucetl 
in Lite developer boiile. lor use Jater on. 

When every'tiiing is n'^iJy Lhe h^ht is 
ff^itehed oil, and the tilms are loaded into 
the i^heaths and phi red in the rack. Tlie 
niek is then raised and lowered several tinles 
in the f|eveln|>er lo remnive any air bubhles, 
and tile lid pul On, The li^ht is now tnmed 
up and the litne nnted. While dt'vclopmi'nt 
is pmceerlkii^ I he tank Is reversed and :^takvxi 
at fretiuent intf^rvals. 

Wlicjj the lime lor development is up the 


l%1ii is s\\Ttched off itufl, hi>fihn" sho tank 
with the bcaicun outki screw upuiuds* ihe 
Mirew rap ir removed. I hen close the hote 
with hHjTCli' arnL liulding die tank over ihti 
funnel, rarefrilly remove the lid, and alEovv 
she devclujier n> mn back inro ii$ ixutJe. 
^Remrmlwr tn fdies it liefure indiig a^iiin) 

The litin^ iire nexr i^ivrn a rittso by fiJIinf; 
and emptying ihv Link several timen wiiJi 
water. After rinstniT, the lank Ls put hi l!ie 
dt^h wit]I Lhe hvjio iHjtrle nnd ilie hypo 
pour^l in, rememberm;^ lo teplaee the screw 
cap on ilic lank Ursi. \S'heq lixed for the 
corrf^'T length of lirijf ibc films are given tiuur 
rinal hour s w:iKhing in the lank. RciiK^ve the 
1101x1™ screw caft fur this m ns to allow the 
heavier liypu-laden ivalet tu chea|«!. 

Do iitji iii^n ,iTi acid hvfHi in the nmk. U 
may remove tile nirkplling from the insidv 
iUld siTixd] p.Trncles of pltiting will ^tlle on 
the films wdih disastrous results, Plaiu [ivpu 
vvillEoiit any putajs^iuin metalii^uiphlto wiEl 
wmrk just iii vvelh l>ui dldCult^urH {piirkly. 
Unless it ts ti$ed fur a second butcli almost 
ai oncCp shun til he thrown away and n fre^h 
bath Tnriile up. After ii^e, dry' the tank vei v 
thoroughly and place il and its part^ in front 
uf a tire to reinuvc ;ill traces of moisture. 
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R. G. Lewis 


The fKt that minlKtvr^ eamcn ire eventually Qnlamd miryf dUmcren makei 

gr^t ore ind Kccuncy \n the deviJopmenr the Him ahtoIuEriy necHtarv This 
artkie by s tradt expert ^vke or» the h«iT ways of carrySnf out thi^. wori< md 
prov[d» Information wh3ch hefw Ehe amateur to avoid minv jhft luhiiwt 

li amplififld by a furthar artier* fSBction S} on Deveiopmenc fsr PniniaturH 


I N thf* old nlthniigh. nf cniirRe, varfoits 
sijtcciul dcvela|)ing tanks were inaikeLvd 
andusr^i hy the more pnrtimtar anKiteur, 
Ijcjliajuj Ihe riiysL coiniuou piiicliar tu 
ilcvciop a Him by the " method: 

that IS to ^ay. by huJding the liiiii at carh 
cud, and Llien [Nissing it to and fro Lh rough 
the devdo|>cF cE>ntainud mu. rather dcftpdish 
live page 5521* Tins method w.is b apbaxard in 
the CKireiTiP li involved frequent inspection 
of the negative tn order to ascertain whether 
Uie correct density had Isncn ncnched, os in 
an npen diah of tliis type work by tfiu time- 
and'teinperat lire-met hi>d, which avoids the 
necessity for iubpcction, h flut cosy. If also 
took a ^rcai deif of experience to iu<igu by 
Uie light of a dim iLu'k-rot^m lamp when the 


negdiivc had received rorrect dwelopment. 

I he modern cnethoil de\ielgpin^i niiiila^ 
tiirc films by comparison, Lih.li{aigh sim]i]e 
ot n^teratiuiu is an e.\UvmeEy scientifu: ojk* 
Sume mimatuie negatives measure 05 little 
os One inch .sfpiore, lUid enlargemcutH ev'un iif 
imaJeratr 5izc ftoin so Small a negative would 
show vnormoiH defculanso result of even the 
nlighiest iiiai'kiiigs on the negatives them¬ 
selves. I t was ihcfulurn essential tn produce 
a method bv which mimatiire filnii cuald \jk 
processed practically imtouclufL 
bor tluzi purpose a mimber uf eminentlv 
siillsfactory developing ranks have liceii 
designed. Some of Mipm coiitajii a spiraf 
cure into which the him is inserted. Otltcnn 
employ a form uf etllHloid band which is 
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Fig.X Film and apron being fixed to spool 


wound, together with the film to be 
developed, round a spool, which is 
then inserted in the tank. Perhaps 
the most delinite and at the same 
time the most simple in use for the 
beginner is the type having the band. 

The tank is made of some acid- 
proof material which is 
also not affected by any 
of the solutions which 
are poured into it, and 
developing, fixing and 
washing can therefore 
be carried out in it 
without any danger of 
chemical interaction. 

It is so arranged that 
once the fihn has been 
safely inserted all sub¬ 
sequent operations can 
be carried out in day 
ligh t. Th e da rk - room 
is therefore required 
only when putting in 
the film. After that 
the light can be 
switched on, and de¬ 
veloping, rinsing, fixing 
and final washing can 
be carried out in com¬ 
plete comfort. 

Owing to the extreme 
sensitivity of most 
modern miniature films, 
it is necessaiy to insert 
the film in the tank in 
complete darkness. 

This operation, how¬ 
ever, is an extremely 
simple one and the 
method of doing so only 
has to be demonstrated 
once for the beginner 
to become immediately 
proficient. A small 
amount of practice with 
a length of old film will in any case easily enable the 
amateur to load up his tank in the dark. When film 
and celluloid band have been wound on the spool, nnd 
tliis has been placed in the tank, the lid is re¬ 
placed and the tank is now ready to receive the 
developer. Before pouring in the developer, however, 
it is a sound precaution to fill the tank with water, 
to shake this up for a minute or so, and then to pour 


TANK FOR LEtCA FILMS. Fig. I. Lmc 
Correx tanb ijjsmantled 


Fig, 3. Loaded spool is inserted in tank 


Fig. 4. Developer is poured m 


Ftg, S- Filin and apron removed after 
development 
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the water ofl through the spout pro\^ded. 
This softens the emulsion, permits of better 
chemical action and obviates any possi¬ 
bility of the formation of air bubbles which 
will produce small clear spots on the finished 
film, and so spoil the result, I'he developer 
is then poured in. 

Even Temperature Essential* For per¬ 
fect results it is essential to have all solutions 
at an even temperature. Most developers 
on the market are recommended for use at a 
temperature ranging between 65^ and 70* F. ; 
but at whatever temperature a developer is 
to be used, it is essential to remember that 
this temperature should apply also to the 
fixing solution, rinsing and washing tvater, 
etc. It is also important to bear in mind that 
during the actual period of development, and 
later of fixing, the tank should be constantly 
agitated at given intervals of, say, cn^ minute. 
In the case of the tank described, a special 
stirring, knob is pro\dded for this purpose. 
The stirring knob itself contains an aperture 
through w'hich a thermometer may be 
passed to ascertain that the correct tempera¬ 
ture is being maintained. It is, by the way, 
a useful feature of these new tanks, which 
are constructed of some composition material, 
that owing to their relative non-conductivity 
of heat, they are capable of maintaming the 
various solutions they contain at a fairly 
constant temperature over a period of several 
minutes. 

Stop, Hardening, and Fixing Baths* 

At the expiration of the time required for 
development the de\^eloper is poured off into 
a bottle of coloured glass and kept for further 
use. It is now advisable before pouring in 
the fixing bath to treat the film vrith a solution 
designed to neutralize the alkalinity of the 
developer and at the same time to harden 
tlie emulsion of the film. This procedure will 
prevent the formation of pinholes or defects 
in the emulsion caused by the immediate 
reaction of the acid hypo with the developer 
remaining in the film. At the same time the 
emulsion is hardened in such a way that it 
becomes almost Lmpervious to subsequent 
scratches. The use of this acid stop 
bath ” and hardener has, in addition, its 
effect on the final diying of the film which 
is shortened by the contraction of the gelatine 
layer to its minimiini, tlnis expelling a certain 
amount of moisture, A formula for the acid 


stop bath and hardener found satisfactor}^ is 
also verv^ simple to make. 
fQfmuh for Stop Bath and Hardener 


Sodium bisulphite . , .. .. ., ., 10 gms. 

Chrome alum... ,. , . lo gms. 

Water ., . . .. . . ,. ,, ,. 300 ccs. 


The final solution required is the acid 
fixing bath consisting of the usual hypo¬ 
sulphite of soda plus potassium met a bi¬ 
sulphite, or w'hat. perhaps, is preferable 
a bath w^hich provides for further hardening 
as well as fixing the film. For it is essential 
always to bear in mind that in miniature 
film dev^elopment the ultimate ideal is to 
produce an absolutely flawless negative, and 
to this end no precaution should be neglected* 
The formula of this acid fixing and hardening 
bath is as follows: 


Add fixing and Hardening Bath (Formula EX. F-5) 

Water (at about 135^ ..600 ccs, 

Hj-po ., ., _ . . _ .. _ gms. 

Sodium sulphite (desiccated) *, ,. 15 gms. 

Acetic acid (28 percent, pure) .. .. 47 ccs. 

Boric acid crystals,. - - 7 5 gnis. 

Potassium alum. ,, ,, t^gms. 

Cold water to make one litre. 


The film remains for a period of ten 
minutes in the fixing solution, which is after¬ 
wards discarded. Of all the solutions used 
the developer is, in fact, the only one which 
may be used on more than one occasion. 

Washing* Fixing having been completed, 
washing is done with the lid of the tank re¬ 
moved. The best way for the washing to be 
effected is to allow- a stream of water to run 
into tlie hollow core of the spool. Owing to 
the special construction of the tank and the 
spool core, the water then rinses the film 
from underneath and the whole film strip is 
thoroughly washed. The time taken for this 
vvashing should be not less than twenty* 
minutes, although thirty minutes is to be 
preferred. It must be remembered that if 
the hypo of the fixing solution is not com¬ 
pletely eliminated from the film, a VTiy- 
gradual chemical reaction wifi continue to 
take place after the film is dried and this 
will eventually affect the grain. 

\\ hen the film has been thoroughly washed 
it must be remov''ed with supreme care from 
the tank. The best method of doing this is 
to fix a clip at the end of the film and to draw 
it out, held taut vvith one hand, while care¬ 
fully unwindiiig the spool with the other. 
The film is then suspended in an atmosphere 
vv^hich must be as dustproof as possible* 
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It is kept taut by a weight attached to the 
clip at the bottom end. Of course, it must 
on no account come into contact with any 
other object while diy ing, 

W’ith a scrupulously clean piece of chamois 
leather or a viscose sponge, both sides of the 
film are carefully wiped down in order to 
remove excess water. If this is not remov ed, 
" tearmarks w'ill be left behind when the 
small pools of water adliering to the surfaces 
dry off. For quick diynng use an electric fan; 
rather warm air is preferable. 

It is essential to remember tlie basic fact 
that there are two main factors wdiich affect 
the size of the grain in miniature film. 
These are the tvqie of developer employed 
and tlic speed and scrupulousness with 
w'hich all the processes associated with de¬ 
velopment are carried out. The speed 
with whicli the film is dried has, therefore, 
an important effect on tlie size of tfie grain, 
and this is very well illustrated by the fact 
that the negatives at the top end of a roll 
of film wliich has not been re^’elsed half-w^ay 
through the drying usually exhibit a finer 
grain than those at the bottom, which are 
normally the last to dry. 

The method described, complicated though 
it may sound, is actually not so, and the 
precautions which have been underlined 
become absolutely meclianical and pass 
unnoticed after the process has been carried 
out a few times. 

Multiple Development. The whole pro¬ 
cedure, however, takes about an hour, and 
when, therefore, a large number of films are 
to be de\*eloped, as a result possibh^’ of a 
holiday trip, it is suggested that the follow¬ 
ing arrangement be constructed for developn 
ing several films at a time, A number of 
spools complete with bands are obtained 
(these can be purchased separately) and a 
glass or stone jar of approximately the same 
diameter as the tank is also procured. The 
films are then wound on the spools and these 
are placed one above the other in the jar, 
which, of course, may be as tall as desired. 
In this way much time can be saved, although, 
of course, there is the additional expenditure 
to be reckoned with, as the spools complete 
with bands cost 13s. 6d. each. 

Making Films Scratchproof. Latterly, 
ha\nng in mind the preserv^ation of miniature 
negatives o\^er an indefinite period from 


damage of practically any kind, a new product 
has beconie available. This is a prepara¬ 
tion known as " TeiteTs Scratchproof/' 
which is diluted and used as a final bath after 
the films have been washed. The film is 
soaked in the scratchproof solution for about 
five minutes, and then hung up to dry* as 
before. It dries with a glaze on the negative, 
making it difficult to distinguish the emulsion 
side from the glossy back of the film. A 
scratch proof-treated film is also stiffer and 
shows less tendency to curl than one that 
has not been treated in this way. It is 
impervious to almost all forms of violence. 
Attempts, for instance, to scratch it with 
the finger-nails have no effect. 

Developing Miniature Plates. Several 
modern miniature cameras are now available 
for use with plates, among these are notably 
the Compass, Contafiex, Contax, Rolleiflex 
and Exakta ; although in most cases the use 
of plates is only an alternative to the use of 
films with the camera. In the case of plate 
development the procedure is extremely 
similar to the method already described, but 
instead of this special film tank anotlier type 
of tank is used. This is a metal receptacle 
with a series of grooves in which the plates 
are held. 

The use of plates in this way is a tremeiv 
dous convenience where it is desired to 
make one or tw^o exposures only and to 
develop them quickly, as in press w'ork. 
At the present moment plates are not avail¬ 
able with emulsions of so fine a grain as those 
wkich are provided for film users. The reason 
is cliiefl}" one of demand. Miniature films 
are coated specially with theif owm fine-grain 
emulsions, whereas miniature plates are still 
cut up from large plates with comparatively 
coarse-grained emulsions. With the increas¬ 
ing use of plates, however, in miniature 
cameras, brought about by their steadily 
growing popularity among press photo¬ 
graphers, this is a drawback that will 
undoubtedly very soon be overcome. 

The Developer. The foregoing descrip¬ 
tion of %vhat is probabl}^ the simplest and 
most satisfactory method of developing 
miniature films has not dealt with the factor 
of the most vital importance, and that is the 
actual character of the developer itself. In 
the old days w^hen a negative, say, of quarter* 
plate (4^ X 3I in.) size had to be enlarged, 
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at the most about 3^ times, giving a resultant 
enlargement of 15 X 12 in., the problem of 
grain hardly came into consideration. Nowa¬ 
days, if we %vish to make an enlargement of 
this size, we may be enlarging our original 
negative ten times. Formerly any ordinary 
pyro-soda or metol-iiydroquinone developer 
would do very %velL but those who would 
now employ such a developer for their 
miniature negatives must be prepared to 
sacrifice any possibility of making enlarge¬ 
ments of reasonable dimensions. 

There are a large number of excellent 
develoi>ers now^ on the market designed 
entirely with the object of preserving to the 
greatest possible degree the fine granular 
structure of modern miniature films. Roughly 
speaking, these develoi>ers fall into two 
groups : the active group represented by 
such types as Kodak 0,76, buffered borax 
and Johnson 5 Fine Grain Developer, and the 
soft - w'orking paraphenyiene - diamine type 
of fine-grain developer embodied in numerous 
formulae and under various trade names. 
They are discussed in full in the section on 
h^ine-Grain Developers, page 540, 

DEVELOPING: (8) FINE- 

GRAIN DEVELOPMENT 

In the followJrig article, which is the eighth 
in the series dealing with Developing, 

Hr. A, L. M. Sowerb/ gives a clear explana¬ 
tion of the characterisircs of Fine-Grain 
Development, a process that has been 
evolved largely to meet the needs of the 
nnlmature camera 

Fine-grain development aims at producing 
a negative in which the grain structure of 
the image is as fine as possible. The need 
for this has arisen through the rapid increase 
in popularity of the miniature camera making 
tiny negatives which are exiiected to stand 
up to an enlargement of some 8 to lo dia¬ 
meters at least without exhibiting noticeable 
grain. The even greater enlargement required 
from cinematograpli negatives has also 
stimulated research in this field* 

The need for fine-grain development is 
most particidarlj" felt when using fast films, 
which are inherently more grainy tlian the 
slower ones. The latter will in many cases 
yield as fine a grain as is necessary for all 
normal purposes even if developed in ordinary 
— Le. non-fine-grain—developers. This point 
is important, as a fast film developed for 


the finest grain requires a longer exposure 
than M'hen developed normally- This 
exposure is sometimes no less than would 
have been needed for a slower film %vhich, 
developed in a semi-fine-grain developer, 
would have yielded a negative of at least as 
fine a grain. 

Fineness of grain in the finished negative 
has two aspects. Examination of a negative 
through a microscope will show the in¬ 
dividual grains of which the image is com- 
posed, and it would naturally be supposed 
that the ideal would be to keep these as 
small as possible. But examination of a 
'' grainy enlargement shows that the 
defect of graininess produces an image that 
appears to te made up of a number of 
irregular dark specks, giving the whole an 
unpleasant mottled appearance. Since each 
grain — dark in the negative—would corre¬ 
spond to a light spot in the print, it is evident 
that it is chiefly the spaces between grains 
that cause graininess in the print. This 
therefore depends not so much on the size 
of the grains in the negative as upon their 
distribution ; if they clump together there 
will be produced the spaces that result in a 
grainy print, but if they can be persuaded 
to remain evenly distributed the granularity 
of the print will be much less, and will depend 
on the actual grain-size in the negative. 

h ine-grain development consists in the use 
of a developer designed to control either the 
size of the grains, or their distribution, or 
more usually both. The two are in practice 
closely interconnected because the individual 
grains making up the image on the finished 
negative are themselves smaO “ clumps 
formed by the fusion, during de^'elopmeilt, 
of a number of particles that were distinct 
in the unexposed emulsion. This occurs 
because an exposed particle may “ infect '' 
those in contact with it, all tlien making 
one large grain in the developed negative. 

The more energetic the developer used, 
the longer the period during which it 
is allowed to act, the greater is the likelihood 
of this infection. A fine-grain developer is, 
therefore, gentle in its action, and in using it 
de%'elopment is only allowed to proceed far 
enough to give a negative of quite moderate 
contrast, suitable for printing upon a paper 
of the “ vigorous rather than the “ normal '' 
or softclass. 
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The necessary gentleness is obtained partly 
by choice of developing agent and partly by 
keeping down to a minimum the alkali 
present, for this acts as an accelerator of 
the process of development. Borax, which is 
only very slightly alkaline, is therefore very 
commonly used in place of the usual carbonate, 
though in some developers, notably those 
sponsored by Messrs, Agfa, the necessary 
low alkalinity is obtained simply by reducing 
the amoimt of carbonate to a very low level. 
Infection of unexposed grains is also 
reduced by making the concentration of 
sulphite high. This chemical tends to 
dissolve the grains of silver bromide in the 
emulsion, and by gently eating away their 
edges it prevents them from touching one 
another, and so discourages clumping. 

The D76 developer, which resulted from 
research undertaken by the Eastman Kodak 
Co. of America, makes use of both these 
principles. It contains a very high pro¬ 
portion of sulphite and uses borax as the 
alkali. The formula of this developer is: 

D76 

.Metol ., ,, ,, ,, .. 2 gms, 17^ 

Soiltuin sulphite anhydrous 100 gins, S75"grs. 
(or crystals) ., . . ., 200 gnis, 1750 grs. 

Tfydroquinone . 5 gms. 44 grs. 

Borax ,, . . .. z gms. 17I grs. 

U'ater to make. i litre 20 ozs. 

This dcvelo|)er is just energetic enough to 
bring out all the detail that an ordinary 
developer would give, and so does not demand 
that the film be given an exposure greater 
than the normal. The grain in negatives 
<leveloped in it is as fine as can be obtained 
with any developer of this type and of equal 
energy, D76 has, therefore, been very^ 
widely adopted as a standard fine-grain 
fomuila, since its use in place of an ordinary 
developer gives a considerable improvement 
in grain with no compensating disadvantage. 
Buffered Borax. Reduction of the 
energy of D76 can be effected in a number 
of ways, the most popular of which is the 
reduction of the alkalinity by the addition 
of 14 gms, (or 125 grs.) of boric add to 
the formula given above. The resulting 
developer, widely knowm as “ buffered borax/' 
has very much less energy than 1)76, and 
in consequence gives a decidedly finer grain. 
But the low energy also results in an inability 
to develop up the weaker shadow detail, 
and to compensate for this it is necessary 


to give additional exposure up to as much 
as three times that required for a film that 
is to be developed in plain D76, 

Many variations of this formula have been 
published from time to time, each either 
yielding results identical with those from 
D76 or making some different compromise 
between grain and effective film-siieed. 
There is no magic in any of them ; with the 
addition of a suitable amount of boric acid, 
if required, D76 \rill duplicate exactly the 
results given by any other develo|ier con¬ 
taining the same or equivalent constituents. 

Paraphenylene-Diamine. For finer grain 
than can be given by D76 it is necessary 
to turn to a developing agent that is even 
less energetic in action than those commonly 
used in compounding ordinary developers. 
Paraphenyiene-diamine lias for some time 
been recognized as a d€veioj>er of this type ; 
application to it of the principle of Jiigh 
sulphite concentration led Dr. Sease, at 
the laboratories of the American firm of 
Du Pont, to the four famous formulae that 
bear his name. These four form a series, 
the first containing paraphenylene-diamine 
and sulphite only, while the second, third, 
and fourth contain in addition a small, 
medium and large quantity of giycin. 

Sease i 

Paraphenylene-diamiae .. 10 gms. 88 

Sodium sulphite anhydrous tjo gms, Soo grs, 
(or ciy*stals) ,, .. ,, iSo gms. 1600 grs. 

Water up to.. i litre 20 ozs. 

This developer gi\'es negatives in which 
the grain is extraordinarily fine and evenly 
distributed, allowing enlargements of very 
great size to be made without showing 
noticeable granularity. 

It has also the extremely valuable property 
of preserving full gradation in the highlights 
even when the film is ver\' considerably 
over-expo.sed, or when the subject photo¬ 
graphed contains a very wide range of 
contrast. This property is shared by all 
the paraphenylene-diamine developers, in¬ 
cluding ^leritol, mentioned in this article, 
with the e.xception of the compromi.se '' 
developers containing metol. 

It has, however, the very grave dis¬ 
advantage that when used in conjunction 
with the fastest films it necessitates ver\‘ 
considerable extra exposure, up to as much 
as six times with certain films. With the 
slower films the increase is in general less. 
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until with the ultra-fine-grain films of speed 
about lo/io D.I.N Jt is reported that no extra 
exposure at all is needed. The combination 
of one of these films with the Sease I developer 
gives negatives that are practically grain-free 
and permit of verv^ great enlargement. 

For all ordinary purposes, however, these 
slow films, and one or two of speed up to as 
much as 17/10 permit of as much 

enlargement as any ordinary camera-user 
is likely to require, even when developed in 
D76, A combination such as this is actually 
faster than a super-speed film of 21/10 D.I.N. 
developed in Sease I, for which purpose it 
has to be exposed as though its speed were 
about 14/10 D.I.N., and the best of the modem 
medium-speed films developed in D76 will 
give as fine a grain. The plain para phenylene- 
diamine developer, although it has had its 
uses in the past, is of but little service to the 
modem photographer. 

Sease Developers II to IV- The Sease 
II, Sease III and Sease IV developers are 
made by adding i, 6, or 12 grammes (9, 55, 
or no grs.) respectively of glycin to the 
Sease I formula given above. Of these the 
particular compromise between film-speed 
and grain-size offered by the Sease III 
formula is by far the most popular. This 
developer gives, with the fastest films, a 
grain small and even enough for all eveiyday 
purposes, while the effective speed of the 
film is reduced only to one-half or one-tliird 
of the normal. 

Many attempts have been made to remove 
the handicap of extra exposure imposed by 
the use of a paraphenylene-diamine-glycin 
develof:)er without coarsening the grain. 
Most of these attempts have taken the form 
of adding more active developing agents 
such as metol, or of adding borax or sodium 
phosphate as an alkali to bring up shadow 
detail. Aithougli reports are not always 
consistent, the general opinion seems to be 
that all such additions increase grain until 
it is no finer than could be had, for the same 
film-speed, from some version of D76. 

Champiin 15- An exception to this, 
however, presents itself in a developer 
known, after its originator, as Champiin 15. 
The formula for this developer is copyright, 
and appears in the book Champiin on Fine 
Grain,*'published by Camera Craft Publishing 
Co., San Francisco, by whose permission it is 


reproduced here. For full details reference 
should be made to Mr. Champiin *5 book. 
The formula is as follows : 

\\ ater . ,. i litre 20 oks. 

Pyrogallol .. .. .. ,. 3 ^ 

sulphite anhydrous 60 gms. 550 grs. 
(or crystals) .. .. .. 120 gms. 1060 grs. 

Benzoic acid .. ,, .. i'2 gms. grs. 

Salicylic acid .. .. ,. 0*5 gms. 4^ grs. 

Boric acid .. ,. .. .. 2'5 gms. 22 grs. 

Tannic acid .. .. .. ., i gm. 0 grs. 

Glycin .. .. .. . . ii'5 gms. 100 grs. 

Paraphenylenc-diaminc n.5 gms. 100 grs. 

Isopropyl alcohol, 97 percent. 50 ccs. i oz. 

Nickel ammonium sulphate i gra. 9 grs. 

The precipitate formed on the addition of tlie last 
ingTedient must he filtered out. 

It is claimed for this developer that it gives 
very line grain and yet allows the film to be 
given not two or three times but one-half 
the exposure required in conjunction with 
D76. Independent reports do not confirm 
this latter claim, but there appears to be no 
doubt that Champiin 15 gives as fine a grain 
as Sease III, ■while requiring an exposure 
that is at most times that which would be 
required for development in D76. For the 
same grain the film thus has about twice the 
speed that it has when used in conjunction 
with Sease III. 

M er i to I. Another developing agent, which 
is an additional compound of paraphenylene- 
diamine sold under the trade name of 
“ Meritol/* gives results approximately 
identical with those obtained with Champiin 
15. The formula for this developer is : 

Meritol (Johnaons) 16 gms. 140 grs. 

Sodium sulphite anhydrous 90 gms. Soo grs. 

(or ciy^st^s) . 180 gms. 1600 grs. 

Water to .. .. *. ., 1 litre 20 ozs. 

With the fastest films exposure has to be 
increased i 4 times as compared with that 
required for a film to be developed in D76, 
while the grain is of about the fineness of that 
yielded by Sease III, but not as fine as that 
given by plain paraphenylene-diaraine in the 
Sease I formula. 

Development Times. Suitable trial 
development times at 65° F. with the 
developers described in this article are; 


Developer 

Pan. 

20/10 

Ortho. 

17/ro 

Pan. 

16/10 D.I.N, 

D76 .. .. 

12 

IQ 

S minutes 

Buffered Borax 

24 

20 

16 

Sease I .. 

32 

20 

14 

Sease III 

17 

12 

g 

Champiin 15* 

12 

9 

7 

Meritol .. 

28 

20 

13 


• At 75“ F., which is the recommended tempera¬ 
ture for this developer. 
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All these dev'elopers are used at the 
strength given, and must not be diluted for 
use in a tank* Well-bottled after use, each 
J-litre {17 ozs.) will develop at least three 
36-exposure films before it is exhausted- 
Time should be increased a little for films 
after the first development* 

In conclusion it may be remarked that 
recent advances in emuLsion-making have 
pro\ided the pliotographer with films of 
inherently fine grain and quite high speed* 
The need for the more elaborate fine-grain 
developers requiring increased exposure is 
thus mnch less than it has been in the past, 
and if progress along these lines continues 
it may soon be found that even the fastest 
films provide as fine a grain as is necessary 
for all ordinary work with a simple M.Q* 
borax developer, 

DEVELOPING: (9) PHYSICAL 

DEVELOPMENT 

One form of fine-grain processing that has 
been the subject of much research is physical 
devetopment. Here Mr* Stanley Sowler, 
A*R.P*S*, expiaifis the basic principles of 
this method* which has special qualities and 
important features 

Dr. Allan F. Odell, whose death on 
April 9th, 1037^ meant a great loss to 
photography, will probably best be re¬ 
membered for his researches on the technique 
of this subject of physical development. 
His work, although principally carried out 
in the laboratory, has done much to simplify 
the procedure, and has brought tliis extremely 
interesting, and originally difficult, method 
of fine-grain processing within tlie scope of 
the amateur photographer. 

Ill order fully to appreciate the basic 
principles of this system, it is necessary to 
deal briefiy with the purely technical side 
of the question. Although what happens 
when light strikes a sensitive silver halide 
emulsion is not precisely known, the follow¬ 
ing assumptions allow of some theoretical 
explanation being given. 

In chemical development the nuclei %vhich 
have been light - struck are reduced to 
metallic silver in the emulsion by means 
of some reducing agent such as is found 
in ordinary de\^elopers, t.e. hydroquinone. 
metol, etc*, etc* The granular structure of 
the image is therefore dependent m some 
considerable measure upon the original lorm 


of the particles in the emulsion* The colour 
of the image is quite different from that 
obtained by physical development, and 
generally varies from light grey to black. 
The black or denser parts of the image 
generally show what is commonly called 
grain*" While this rather loose term may 
ser\^e its purpose in identifying an objection¬ 
able state of affairs, grain as such is not seen 
unless very high po’wers of magnification are 
used-far beyond that normally employed 
for enlargement on to paper. \^^hat is called 
" grain " is, in fact, the granular form of the 
image which is due to clumping of the smaller 
particles of the emulsion into uneven patches, 
fhe unevenness so formed becomes very 
noticeable when the image is enlarged. 
Modem fine-grain developers of the para- 
phenyleoe-diamine type tend to reduce this 
clumping to a niinimum, and so give a finer 
" grain ” when the image is enlarged. W ith 
suitable emulsions and such developers, 
enlargements np to 15 diameters should be 
possible at all times* without any trace of 
the stmeture of the image being \dsible* 
Bearing this fact in mind, it will be 
appreciated that physical development is 
not necessarily a cure-all—its use should not 
be necessary on every and any occasion. 
It is only when really big enlargements are 
known to be retjuired that this system of 
development can be shovui to have very 
definite advantages over other and more 
usual methods* This statement may not 
always find favour with those who are 
definitely biased in favour of physical 
methods, but for the ordinaiy^ worker sim¬ 
plicity of procedure will generally be chosen 
in preference to the perfection that, perhaps, 
mav be obtainable by other methods* 

In physical development it is assumed, 
for the sake of simphdty, that the action 
is* perhaps, along the following lines* The 
nuclei w^hich have been light-struck serve 
as centres of attraction for the deposition of 
metallic silver from a solution which contains 
a salt of silver together with a reducing 
agent. In this method it will be seen thai 
the silver to form the image comes Irom 
without the emulsion, w'hereas in chemical 
development it is the silver in the emulsion 
itself which forms the image. The structure 
of the final image is, therefore* quite different 
from that obtained by chemical means* and 


571 


DEVELOPfNG : (9) PHYSICAL DEVELOPMENT 


probably consists of a deposition of colloidal 
silver. The image is a surface image and of 
a very smooth character. The colour, for 
the same reason, is quite different and is 
generally a dirty yellow. 

The procedure in physical development 
calls for considerable care and great cleanli¬ 
ness. It is still in the nature of a laboratory 
process in many ways ; this does not mean 
that it cannot be successfully carried out 
by the amateur, but simply that ordinary 
slip-shod methods will not do. Actually it 
calls for the same precision of working that 
should be given to all photographic processes, 
and those relating to miniature work par¬ 
ticularly. It is probably to the miniature 
camera worker that this sytem of develop 
ment will have the greatest appeal. Those 
who are particularly interested in the historj’ 
of this subiect may find many details of 
pre\’ious methods and diiliculties surmounted 
in the literature on the subject which has 
been published in the past, but in this case 
our concern lies with a modem, simplified and 
practical method of considerable reliability. 

Working Details, With the new 
methods it is possible to develop films or 
plates which are standing vertically in the 
tank instead of having to be laid out flat. 
In this way it is possible to develop miniature 
camera negatives in the ordinary^ commercial 
iorm of tank, employing either a spiral or 
an apron form of separator. There is one 
word of warning, however, and that is that 
anv type of tank will not do — only those of 
bake Lite, stainless steel or chromium plate 
should be used. Other metals attract the 
silver out ot the solution, weakening the de¬ 
veloper as the tank becomes plated with 
silver. .\11 apparatus should preferably be 
cleaned chemically before use — for this pur¬ 
pose dilute nitric acid is ideal—and washed 
carefully after cleaning. Avoid touching any 
part with greas}' fingers. 

The film or plate to be developed must 
first l>e treated with a special fore-bath, the 
composition of wliich is given below. Pre\'ious 
to this the tank is filled with water to “ wet- 
out ” the film and ensure even action of ail 
subsequent solutions, as is common practice 
with most workers. In tank development 
the fore-bath should be a Howled at least 
three to four minutes llonger should not be 
necessary}, while for tray or dish develop¬ 


ment the fore-bath should only need about 
30 seconds for its action. 


Solution 

Potassium iodide . . ,. .. , . .. So grs. 

Sodium sulphite, arthydrous .. ., 195 grs. 

Water to make .. . , ,. . . . . . . r6 o^s- 


The solution should be used at full strength, 
and may serve for about six to seven films, 
it carefully stored in a brown glass bottle. 
Filter after preparing, and always filter the 
solution back into the bottle after use. 
Prepare %vith distilled water whenever pos¬ 
sible. These last two remarks can be taken 
to apply to most photographic solutions 
where considerable accuracy is required. 

After the fore-bath has been allowed to 
act, the film or plate should be washed for 
either two changes or, say, 30 seconds in 
running water. 

For development, a stock silver solution 
is prepared at any time beforehand, as it is 
stated to keep well. The follovWng quan¬ 
tities of chemicals are required, but contrary' 
to usual practice the chemicals are not 
dissolved in the order given, but in the 
special manner about to be described. 

Stock Silver Solution 

Sodium thiosalphite, ervstab .. , , .. 2| ozs, 

(ordinary" hypo) 

Soaium sulphite, anhydrous . j oz. 

Silver nitrate, crystals .120 grs. 

Water to make , . .. *, ^^ ^3,^- 

The sodium sulphite is dissolved in about 
half the total quantity of water — t.e, K ozs„ 
and the silver nitrate separately in about 
4 ozs. of water. .When the latter is completely 
dissolved it is added to the first solution 
and the whole stirred until the w'hite pre¬ 
cipitate which formed has completely dis¬ 
solved, T'he hypo should now be added to 
the mixture, and the whole stured as before 
till the solution is complete. Add whatever 
water is necessary to make up lo the 16 ozs. 
specified. Filter into the storage bottle as 
has been mentioned previously. 

The solution for developing should onlv’ 
be used once, and is prepared as follows: 

Of the stock silver solution, take i part, 
and add 4 parts of water, and to each 5 o^s, 
add 4 grs, of amidol. Thus, for ^o ozs. of 
developer, 4 oas. of stock silver solution will 
be required, with. 16 ozs. of water (preferablv 
distilled), and t6 of amidol. The whole 
should be stirred until complete solution takes 
place. If there is any doubt— and it is a good 
plan anyway—-filter into a chemicallv clean 
vessel before putting the solution into the tank 
or dish. 


57 ^ 





DEVELOPING : (10) ■‘INSTANTANEOUS” METHOD 


Development should be complete in about 
30 minutes at 65® F, Thh iemperaiure h 
important! Various unwelcome changes take 
I>lace if the temperature of the solution is 
allowed to rise above 70® F. Apart from this, 
it is alwaj-s better to adhere to the exact 
working instructions wlierever possible ; but 
in this case it is essen tial. Occa sionaJ agitation 
should be given to the tank during develop¬ 
ment. Before fixing, an intermediate washing 
should be given to remove the developer 
solutions. A normal acid-and“hardening- 
fixing bath may be used (an advantage as 
regards mechanical protection with minia¬ 
ture dims) and fixation should be quite 
complete in about 15 to 20 minutes provided 
that a fresh and clean fixing-bath is used. 

A final and thorough wash such as should 
normally be given completes the developing 
processes. If the film on removal from the 
tank shows a slight scum of silv^cr, it should 
be swabbed down with a small pad of cotton- 
vvool^ — for this reason alone the hardener in 
the fixing bath is a wise precaution — and the 
film is finally hung up to diy and the surplus 
water removed with a slit \nscose sponge. 

As will be seen, there is little in the fore¬ 
going to deter anyone from attempting this 
method of development. AH that is needed is 
just that little extra care w^hich marks the 
work of the serious amateur from the shp- 
shocl dabbler. Any faults, either in this pn>- 
cess or any other^ can generally be traced to 
cheap and impure chemicals, careless pre¬ 
paration of the necessary solutions, or clumsy 
manipulation during processing. 

DEVELOPIKC: (10] THE 

"INSTANTANEOUS" METHOD 

Completing the long series of articles 
grouped under the main heading Developing, 
this article by Mr, F, J. Mortimer, Hon. 
F.R.P.S.t deals with a method so rapid as to 
be almost instantaneous. Under certain 
conditions it can be employed with very 
good effect 

A method of producing fuLly developed 
negatives in a minimum of time is 
described in this note, and before the 
theorist adversely criticizes the principle 
involved it should be given a practical trial. 
The only point that should observed h 
I hat correct exposure is best for the most 
satisfactory' results, as over-exposure is 
inclined to clog the negatives, but it is easily 


the ideal method for under-exposed plates or 
films. The method may be termed almost 
" instantaneous development.” 

Doubtless many workers have observ^ed 
the effect of developing a correctly exposed 
bromide print with a strong developer of 
the Rodinal or Azol type. The image Hashes 
up immediately ail over the print, and if it is 
then fixed a flat grey result will be secured. 
If, however, developiment is permitted to 
continue it will be found that while the higli- 
lights (a positive in this case) remain com¬ 
paratively unchanged, the shadows will 
grow darker until full strength is secured, 

Tlie same principle can be applied to the 
development of a negative by using a highly 
concentrated developer, and by allowing it 
to act for a comparatively short time only. 
Experiments conducted in the past have 
demonstrated the jierfect feasibility of this 
method, and liighly successful results have 
been obtained by its use. For those who 
wish to tiy^ it for themsehes an ordinary 
spool of film should be correctly exposed in 
the camera, and the follo^ving procedure 
adopted for dev’eloping: 

In the dark-room four fairly deep dishes 
should be set out: (i) piain water; (2) 

highly concentrated developer ; (3) plain 

water, and (4) a strong acid hypo fixing bath. 

In practice the film, after being removed 
from its spool fand, of course, kept isolated 
from direct rays of the dark-room light), is 
first passed through the dish of plain water, 
see-saw fashion, until it is limp. It is then 
passed tlirough the concentrated developer 
for a very^ short time, which is determined by 
the strength of the solution itself. This ma%^ 
be a few seconds, or at the most a quarter of 
a minute. It is then passed through the 
water in the third dish, once, to clear off the 
surface de%-eloi>er, and plunged straight into 
the fixing bath to stop all further developing 
action. The entire process need not occupy 
more than a few seconds. 

Developers. The developer to employ 
for this work should he of the Rodinal or 
Azol type, or the following formula may be 
employed. 

Rapid or Inscan can eo us Dcvelopmem 


F^a rami nophenol hydrochlorate . * 1 oz. 

I^otassium metabisulphite . . ,. .. 3 ozs. 

Hot water . , . . . . . to ozs. 


WTien the above ingredients are dissolved, 
add strong caustic potash solution (30 per 
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uiiEtl Uiu fii^r fomiifd ip 

ithfio^i h>iiT finr qinteftiasw)tvt:d Lmil dici^iliiiii^n 
IS j>r.ic;Lii:4i[ly clKtr, ITq caustic $hotilrl I:h; 
iiddecl slriwlj" wi'rfi mnstant .Htirring. This 
TnonH ilic cuiiccnUatcd developer, (l-'or 
urdinary it is cliliUecJ with frniii 

n> tri tk] [mtls lA wiacT,) 

U it is fJo^irpd tn ki*^p thii ilrvcLjpinj,^ 
|>rf}cess down Lti a mailer of iwg or ihr^ 
^^conds^. the dovfttopc^r (either R^HlSniiL A/aA, 
or thr. solutiuiO CiUt bt itsed neat." 

or al th(^ most diItjTed wijh on!y nne part nf 
wntfr, biJL in no should it be diluted 

^viih more than tour parts oi water, in wlisch 
rase the ciovE^loping action may luke to or t2 
Hjcuncb instead ol one nr two The exrrJlcnt 
f|it:iJity of thii Lives pioditccii by lliis 
niLlljod wiJi have to be rn be l>elievK:d : 
there is no doggini^ ui Uio hi^lj-li;^hts„ and 
L viiry |.K>ssible detail apl>eans in the shadows. 
There is nu initi pfovided tiie eji- 

hui been correct, or nenrly so, there 


will be no fault rn liiid with rhe rpuiliry of ihe 
ne^atit'cs in tc^aid turn; coiiiriiat ui jcrain 
thrnn^hour th^ complete ranf^e 

Here it will be bieoi ibat tiitr artiun b 4 t> 
lieen to develop the image immcdiciiciy <iver 
tliL- entire siirfiire t>f llii- iMC|Kis<*d film, If 
the action x^'ere aJlowed to contSiuic, even for 
a few seconds in the highly conren- 

irated developer, ihe Idgli-liKlits xvinild ;^Eiiii 
extra derLsity very rapidly, and d develop- 
ment xvere fnilhcr omtiiiiuHl rliey would 
rlo^ itj> iind iliere would be no "ain twer the 
ordioati-' prucedurc. By using tfu* rfmreii- 
irater) sijiunnn md rcslrieiiiig its sictiuU. 4 
inetlnxl of dealing wiih a large niimher of 
ex^KKtires is indicated tJiat will iipin^jid Lo 
iiimnrwiabk workers, to whom time b a 
matter of importance fur dark-room xvork. 

Incidemalfy. ihe concenirated developer 
should be bottled a;^am immetitately after 
use aiiii ran be used over again both for 
negativi^ nutl piinLs. 


DfVELOPMiNT: (1) THE SCIENTIFIC BASIS 

H, H. floiires^ o.Sc. iiMd.j, f.ix., fjlp.s. 

This El xh? first of two articles liaillFvi wFth |enenl ihikorf ef tlfiv-clopirnsnt which 
is accApud today, Atwr d«tfibln| ih* conititutnu of hc^clvc ^evtloplng salutiont 
BFid their propeni6t, the aifchor goes on io_ ExpJain their funEtiori ^evd to fiicuu the 
buFr aspects of the subject. For KnfdrmaEEon an piper EfAvdopm^rTt the render il 
reftrrtd m tlie headin£i Bromide PrEmlng ; Guii;ght Paper, Prints, Oeniity and Tona( 

v^iuts 

Sfi ah^ Ccairsti: Denfiiy nud Twi?! 


I t j^vei bTojiiide- the llg]it-^ti::itive con- 
stittient of phntographir TnaEenah^i -5 
i‘X].>uiA^ li> ligliL, it decriivipcK^ into 
brurnine and metal Nr silvtfir, the prrsAtice 
rd the bttcr causing die cumpoand Il> darken 
iti colour. It w'as discovered by box-Talbot 
in r^4n that if paper iTTiilcd wilU a silver sill 
were j^itightly darkened by Eight-action nud 
then trenierl with a solution of silver nitrate 
and gallic acid, ttie portinus were 

called whth metallir silver in reLition to the 
original exposure. In Ihu^ way ligliL was 
tnude to initiate rhi' darkening, and n snh- 
■Wijuffni procias—development—to produce 
tin. bulk of the silver xvhich i^ respoiisible for 
Hie blackening. 

This generid process ts still used tcnJay, 
niethods of development being di%ided 
inughly into iwu cLissi^- Bv one inethiKl, 
knuwm tis chem^col deyelepmcnL rh<? silver of 
ihe image h ublUJUed by decomposition of 
Ihe silver sah of the senflitive matemL 
Bv the uilier mctliod, caJJed pfiy^fcol dcb'c/cp- 


meni, ihe dex^eloping dilution cnntainB h 
silver salt in solution, and this is ihe sronrcc. 
by tleptwition, of the iinagfi &iK^er Physical 
devek'pincni: ia ■so little used nowadays ihiii 
It neeil not here be eeiiodderf!ti furthcr/lK'V^ind 
stating tlciE it generally a miirh more 

grnsnless image than rheinkul develupmciit. 
ilt iij cons:id«red in &oiae detail in irfi owti 
“rfTtion, page 53^10 liociem cheiriieiil develup 
incut boj? improved :tiiice Fox-Tulhot's Ltmo 
to such all c.vient that it is linw' iinncci=^^iT\ 
III expose sufhtiently to pnxltice slight 
visible ilkirkimmg hiofote development will 
take place the uere-wiry exfHteiiirt to light 
is so siaoJl that there i^ nn %'isihli? change in 
the 5iK'er sillL 

MiKlem photographic materials consist of 
minute crvijtal?! of silvei bromide (with a 
small proportion of silver iodide) etnlx-ddcil 
n\ a thin gElntiue layer which has Iwn coated 
OTi gla$5. Him nr paper. Althcnogh a lurgu 
iiUiiiljLT of rhemicuJ redudnj^ substances will 
convert tlie ^ih-er bromide into metallic 
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siiv^er. tho prK^nce ot iiiipcdi^ Lliis 

conversion, and a certain eJass of. reducing 
coinjx^uucls khuwii ^ *' lievelapcrsvvliidi 
would easily redtice massive silver brormcie 
tu sllvci jLiHt fiul t(j dii so when jt is db- 
porsed in gielatiae. This protective aciion ol 
gelatine nuiy beoverroirif^ in a Tupinberof wnyTS. 
Long time of action, or Loin|>eraLuro of 
the develiijwr, exrf«isivf: pnwtire on the 
pholo^rapldc jnaterkL ot—^atid ihia is of 
pxnramount impnnonce in photograplik prac¬ 
tice — a cxposiirtr to liglil. will each 

raiise the silver hromide to be reduced by 
lIjc ilcvvloper^ giving black Tnf!Tnllic Sllver 
I'hc compounds which have beeu found tiiost 
cfTectivt: as |jliotographtc developers an? 
generally arnino or hydroxy clerivatK'cs of 
Ixmaene. The frirmpiiae ot some of the more 
eonunoit dcx clopitig ugonts are appenrled : 



Generally, tJie nior<‘ nearly These reducing 
agents overcoine the inhihitjng action uf the 
gulitibie, lliL- more sensitf^^e or trinre ligoroiis 
are the developers made ihcrcfroai. 

Conitituents of a DevaJopIng Solution. 
Developing agents arc gcncralty mildly 
acidic in characler, and are much more active 
jcducing agents when present in soliuion 
in the fonn of their alkali salts. Tims while 
ill plain ai|Ucous ^lutinn they may partially 
develop a normaJly e.>c posed maiuriiLi in 
Bcviend hours, the presence of an alkali 
sudi os :sxtiuni carbtiiLalc would reduce the 
time of development lo a few minutes. 

For lliis retexm, an alkali ^nrh ns sodium 
carbonate Ipme washing soda), ctmatic soda, 
liorax, ominonia, etc.^ is an essential con- 
sdtuctit of nearly all dtrvdnpers;, and is 
knowm as the accdmii^r. Tlie energy 
uf a duveluplng sulutinn will depend, 
iiUcf fjihj. upon the nature irnd cojicciitratbn 
of the acceierxitor A plain solution of 
dcvuluping agunl and sodium carbonate 
Tnay be improved upon as a developer by 
tw'Q further additiniLs. In the first plac*- 
it has an aiTmity not only for ihc bromini: 
nf silver bromide hut aJso lor oxygen of the 
air, with the result that cxposnirc to air 


cait!=c^ rapid di^olojaliou and exhausttiou 
ol the developing agent, mth consequent 
difcrcasc in activity- This defecJ may be 
climinaied by incorporeling in the soluEion a 
cnmriFiienr known as the pfyjneJualhY^ W'hich 
should have u greater afTinity for aliiio- 
spheric oxygen than the developing agent, 
but should fivf nrJuCtr si7vfF {/romidf. Tlic 
compound u'hich fullib thi^ I unction admir¬ 
ably lA aodiiun siilphitE, and lienee it ia a 
constiiueru ol practically al! developers. lE 
pre^'cnT^^ aerial nxidizarjon ot the developer 
by Itself prcfcreniiaUv L-umblnlnv with iliv 
dissnlved oxygen, and its menness lowardt^ 
silver briiiiiide cnsuivti uoii-iiiterfereuce %v]Lh 
normal de>'elopment. 

Wlien the alkali ol a devtJojnng agent 
reduces Sliver bromide, the resulting pi nducts. 
in adriitinn tn meiallir -;ilvf?r, are alkali 
broiniile and an u.UdLsuElun iii oduvi uf Lhe 
developing agenE Generally ah chemicaJ 
ivactiuns arc ifiluwvd duwm by I lit presence 
m the system qt the end products ol it 
rmetion, and if the concentration ol rhv 
end products ore liigEi the icaetiuii iiiuy be 
stopped or even reversed, in phoiogtaphic 
dcVelupiiieiiL I he | sresi]iiee of nuu of ftie end 
produetK. alkali bromide, ihns retards the 
developing action. Indeed, W'hcn a develupcr 
is " exhausted ' this is due in many coses not 
so much lo tlic fact that the dLEveloping 
agents have been used up, os to the fact that 
ihc i^lution has Ex:asud srn fimction owning to 
the reiording effect of the accumukicd alkali 
bromide. in the entire absence of sohible 
bromide, however, mirny developing »zh 1 utiuji^ 
are too active to be controltable, and un- 
0 .\|>oSK.'d grains art: likdy ro be rncliiccd, fivilli 
consiM|uent prodnetion of (.heniictU fog." 
Tiiiii exccisaive njctivity is elimtnalcd hy the 
addition of a small concculraUon of potassium 
brfmide; w'hich thus functions -is 3 
yummarkrng, a developer eontiistt of the 
dfT^flopmg an orgoruc compound, or 

nu.\iuie of ooinpouncbi, usiially fairly ^simple 
derivatives of benMtse: an <tcccfcrinVi'consist- 
ing of im alkali such as ^Eodium eaxhonate, a 
^ny^rsvi/iWp sodium sulphite, and a small 
^^uantitynf pofassinmbromidfl as a 
Thc Mechanism of Dcvclopmenl. 
kittle is known w'iih certainty of the 
mechan 1:^111 of light-action on silver bromide, 
but if the course of development of exposed 
dlvcx bromide grains is watched under the 
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DEVELOPMENT- Fig. I- Phocomicrognph of silver bromido 
grains at cwo stages of develop men c. Note how developFiienc 
begins at " development centres ** 

microscope, it is found that after an induction 
period (partly occupied by the developer 
soaking into the gelatine film) development 
commences at one or more points on the 
surface and spreads therefrom throughout 
the grain. Development does not spread 
from one grain to a neighbouring unexposed 
grain unless the two are in contact. These 
points from which development commences 
are called development centres/' and have 
been the subject of much experiment and 
postulation. It is now considered that on the 
surface of the unexposed grain are specks of 
some substance other than silver bromide 
(perhaps silver sulphide or metallic silver) 
which are extremely small in relation to the 
minute silver bromide grains. These specks 
are more sensitive to light than the sur- 
rounding silver bromide and are known as 
sensitive nuclei.” On exposure some change 
in the nuclei takes place, which converts 
tliem into development centres from which 
development will spread through any sOver 
bromide in immediate contact. The develop¬ 
ment of grains is illustrated in Fig. i, and 
the mechanism of light-action and develop- 
ment is shown diagrammatically in Fig. 2. 

Development and G raininess. Obviously 
as the process of development proceeds the 
amount of blackening produced by any one 
uniform exposure will increase, largely 
because more and more grains become 
developed with time of action, but also 
because any one grain will be more com¬ 
pletely developed at longer development 
times. The former factor is by far the more 
important as generally the time taken for 
any one grain to de\'eIop, once development 


has commenced, is short compared with the 
total development time. However, the 
second factor—degree of development of 
each grain^^ — will influence the graininess of 
the image to this extent, that the grain size 
of the particle of silver produced from each 
grain will increase with increasing develop¬ 
ment time, and thus graininess will increase 
as development is prolonged. 

There are, however, other effects which 
have a more important influence on graini¬ 
ness in the same direction. The grains of 
an emulsion vary in size, the largest being 
generaUy the most sensitive. Let us con¬ 
sider two silver images of the same optical 
density (or blackness), one of which has 
been produced by a short exposure and full 
development, and the other by short 
development of an appropriately long ex¬ 
posure. In the first case the short exposure 
has rendered developable only the most 
sensitive (i,e, largest) grains, and after full 
development these constitute the image. 

In the second case the fuU exposure has 
rendered developable not only the largest 
grains but also numbers of the smaller, less 
sensitive, grains. Developer shows no pre¬ 
ference for the larger grains and hence after 
a short time of action the image consists of 
grains of much less average size than in the 
first case considered ; grmniness at equal 
demities mcreases with d^rhpmeni itme. 



Fig. 2. Dlagnm showing ihe mechjinfsm of lighL-iciian and 
development- (A) posed silver hafrde grain showifig un¬ 
developable sensitive nuclei ; (8) Estposed silver halide grain, 
showing silver deposit on sensitive nuclei (developable). Reac¬ 
tion product of bromine and gelatine shown shaded. (G) 
Dev elo p cn e n E sp read in g from c he ce n t rej. (D) G rai n o f sp on gy 
silver after development 
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DEViLOPMEKT, Rf, 3. PhotomicrD|raphs of i hypersensitive fine-g^rmin pa^nchromaiic fiftn after being developed to the 
same contrast with three different types of developer. In the left st^uare. borax-M.Q., was used : for the centre square, glytln 
paraphenykne'diamine was employed ; while the result shown it the right was obtained by using M.Q. 


This increase in graininess of the image is 
of little importance when contact printing, 
as the largest grains or clumps of grains are 
too small to be distinguished by the unaided 
eye, and the tones appear as continuous 
shades of grey, just as a medium shade is 
obtained from a lar^c number of black dots 
in the half-tone process. In the case of 
negative material which is intended for 
considerable enlargement, as, for example* 
cine film or film for miniature camera work, 
the grain patterns are liable to show when 
magnified to the extent usual in practice, 
and it is essential to keep the grain as fine as 
possible. This is done in two ways. In the 
first place the photographic material is 
made so as to pxjssess very small grains of 
silver bromide, which give a correspondingly 
fine-grained silver image, and, secondly, 
development is adjusted to give fine grain. 
Modem fine-grain developers work on 
the principle of using a slow-working, less 
vigorous developer in conjunction with a 
high concentration of sodium sulphite, which 
exerts a mild solvent action on silver bromide. 
The dissolved silver bromide is reduced in 
solution and deposited in a less grainy form, 
and thus the developing action of fine-gratn 
developers may be considered as a com¬ 
bination of ■' physical " and '* chemical '' 
developments. The slower developing action 
may be obtained by the use of developing 
agents of suitable characteristics, as, for 
example, glycin or paraphenvlene-dia- 
mine, or by using one of the usual t\^s 
ot developer with effectively less accelerator 
present. In either case, development is 
kept to a minimum degree [which in itself 
reduces graininess) in a com^enient and 
controllable manner, but even at the same 


degree of development as judged by contrast 
{see later), developers of this type give a 
definitely finer grain than normal M.Q. 
In these circumstances, however, the deve¬ 
lopers usually cause an effective loss of speed. 
The formulae of typical normal—borax 
type — and true fine-grain developers are 
appended, and Fig. 3 shows photomicro¬ 
graphs of the same density on a typical 
Leica film, obtained in all three developers 
wiien developed to the same contrast. 



Normal 

M.Q. 

Borax 

M.Q, 

Sease 

III 

Metol . . 

1 gm. 

3 gm. 

_ 

Hydroquinoiic ., 

4 

7 5 gni. 

— 

Glycin 

Paraph eny le ne - 



9 gm. 

diamine ., .. 

Sodium sulphite 

— 

— 

t 3 gm. 

(erv^st.) ,. 
Sodium carbon¬ 

75 gxn. 

300 gm. 

270 gm. 

ate (cryst.) .. 

50 gm. 

— 

— 

Borax 

Potassium Brom¬ 

— 

3 

— 

ide .. 

t gm. 

— 

— 

Water to .. 

1500 cc. 

1500 cc. 

1500 cc. 


When the grains of silver bromide are 
reduced to metallic silver during develop¬ 
ment, the latter is deposited in a spongy, 
amorphous state, which under the micro¬ 
scope is very different in appearance from 
the familiar shiny metal (crystalline form). 
The silver, like the silver bromide from which 
it was formed, is present in the • image as 
an enormous number of minute particles. 

\^’^hen a photographic plate receives a weak 
exposure to light, only the most sensitive 
grains (usually the largest) on the surface 
are made developable. As exposure increases, 
the less sensitive grains near the surface 
and the more sensitive grains in the lower 
layers become progressively developable until 
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1 1 1 


H, * D* CURVi. rig.d. This curve \i also ci!led the " diaracter^ 
title** curve and indicates graphically the relationship between exposun 
30 ^ and corresponding density. In this cue the film Is tank developed in 
lIFnrd M-Q. Tank Developer. (See also Figs. 7 and SJ 
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CROSS SECTION OF EMULSION. 

Fig. d. After exposure some of the grains 
in the emuIsFOn on a film or plate become 
developable. In the diagram the develops 
able grains are blacked out to represent the 
silver image on an actual film. The top 
diagram indicates light exposure, the centre 
medium, and the bottom heavy 

finally nearly all the grains in 
the film are rendered develop¬ 
able. This is illustrated dia- 
grammaticaily in Fig. 4. which represents 
the cross section of an emulsion which has 
received various exposures. 

Photomicrographs showing the silver 
images resulting from light, medium and 
heavy exposures are shown in Fig. 5. 





exposed EMULSION. Fig. S. This photomicragraphihows the silver images on exposed film 
magnified SOO times. On the left Is a light exposure; the centre, medium \ and the right, heavy 


It will be seen that as exposure increases 
so the number of silver grains, and conse¬ 
quent ly the blackness or " density," increases 
(under constant development conditions)* 
and it is shown elsewhere in this Encyclo¬ 
pedia Isee Negative, Density and Tonal 
Values) that the rela¬ 
tion between the 
exposure and the cor¬ 
responding density 
may be expressed 
graphically by the 
familiar H. & D.. or 
characteristic " curve 
(Fig. 6), Compare 
Figs. 6, 7 and S. 

Now let us see how 
development affects the 
characteristic curve. 
Any one uniform 
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exposure renders a certain proportion of 
the total number of grains developable by 
a particular developer. As development 
time increases from zero the number of 
developable grains which acinatly ieve- 


yo- 


^CHARACTEWSTIC CURVES, mg. B. 

This craph shows the action of a developer 
containing pocasiium bromide. The intensicr 
and contrast of the silver lma£« Increase with 

Eime of development, but the rate is not pro* 
portlonal to the density at any particulir clme. 




Conripare with Fij. 7 

y 4mJM3 




oo 


T 

20 

^Loc Exposurc 


loped^ increases and consequently, 

for any one given exposure value, 

the density ^ incn^eases with time of 
development up to the time when al) the 
developable grains are developed. If de¬ 
velopment be prolonged beyond this time, 
nnexposed grains mil he attacked and 
chemical fog will result. 

When using certain developers which 
contain no potassium bromide, the charac¬ 
teristics of a simple emulsion at various times 
of development are represented by a group 
of characteristic curves whose straight line 
portions intersect on the log, E axis, as shown 
in Fig. 7. If we consider the growth of 
density with time of development at any two 
exposures. a and *' b '' (Fig. 7), we find 
that when exposure a ” has developed half 
its fun density, so has *' b," and so on for 
all fractions. Thar is to say, ike rate oj increase 
of density dtmng development is truly pro¬ 


portional to the density at any one 
time of development 

Now, by the term contrast" 
a photographer means the rate of 
increase of density with increasing 
log. exposure, i.e. contrast may 
be expressed on the characteristic 
cur\"e as the rq|e of vertical rise 
(density) with horizontal shift 
(log, E), or as the slope of the 
straight hne portion. This is 
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ol 
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designated as "Gamma" (y) (s^^ Gamma), 
It will be seen that as development increases, 
so the Gamma or contrast of the negative 
increases, and a correctly developed negative 
is one which has been developed for the 
necessary time to give the 
correct contrast. The latter will 
depend upon the subject, the 
printing paper, and the effect 
desired, but for average subjects 
printed on a certain grade of 
paper, a fixed predetermined 
degree of development {i.e, fixed 
time and temperature in a de¬ 
veloper of certain composition) 
gives a negative of optimal 
characteristics. 

A developer containing 
potassium bromide behaves 
qualitatively in accordance with 
^ the above description, namely, 

both density and contrast in¬ 
crease with time of development, the main 
difference being that the rate of increase of 
density with time of development is not 
quite proportional to the density at any 
one development time. That is to say, 
the straight line portions of the character¬ 
istic cur\"es obtained at different times of 
development do not intersect on the log. E 
axis. They intersect at a point below this 
as shown in Fig. 8. 

The distance of the point of intersection 
below the log. E axis depends on the con¬ 
centration of the potassium bromide, and 
also on the developing agent used, the depres¬ 
sion of the intersection point being less with 
a powerful developing agent than with a 
weak one. As a matter of fact the amount 
of depression produced by a constant 
amount of potassium bromide is a measure 
of the energy (reduction potential) of a 
developing agent. 




5 10 O 20 




3 C |3 20 

Figf* 9 Aitft rO. ■' Gamma cim«-curves " showinf characterlJCfCS of dlfTercni 
dfivelopmont syit#mt. L«ft, curve indlcatlns Initial hangmc back ** and gradual 
building up of the Ima^e curve showinc rapid building up of ima{« 
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The manner in which density and contrast 
build up during development is a considera- 
cion of some importance to the practical 
photographer. It depends on the sensitive 
material and on the developer used, and can 
be expressed graphically by plotting the 
Gamma produced against the corresponding 
development time. Thus Figs, 9 and 10 show 

Gamma-time curv’es derived from the 
groups of curves shown in Figs. 7 and 8. 

It is at once apparent from the different 
shapes of the two curv'es that the develop¬ 
ment characteristics of the two systems repre¬ 
sented are very different. The system shown 
in Fig. 10 is characterized by rapid building 
up of the image, but after a short time, 
development is virtually complete; while in 
the other case (Fig. 9) the image hangs 
back at first, but then gradually builds up 
to a higher contrast than that shown in 
Fig. 10. 

Temperature of Development, In 

ah of the above-mentioned considerations 
concerning time of development, constant 
temperature has, of course, been assumed, 
since variation in temperature affects the 
degree of development. Overa certain range, 
however, temperature variation alters merely 
the raU of development, more rapid develop¬ 
ment being obtained at higher temperatures. 
To obtain a certain desired contrast with any 
particular developer at 70° or 60^ F., it is 
therefore merely necessarj^ appropriately to 
decrease or increase (respectively) the time 
which gives the desired contrast at 65° F. 
The ratio of alteration of time dev’eJop- 
inent for a gi%'en temperature difference 
varies with different developers, but gener¬ 
ally one third decrease in the development 
time per 10® F. increase will give approxi¬ 
mately the same result. 

Development Methods, (a) Develop¬ 
ment by Inspection. A roughly approximate 
idea of the correct amount of development 
w^hich any material should receive may be 
obtained by periodic examination of the 
negative bv safelight during development. 
The method is of limited application, and 
has little to recommend it. Panchromatic 
materials cannot generally be so treated, 
and the risk of fogging other types of sensi¬ 
tive goods is not inconsiderable. Moreover, 
judgement in very dim illumination of an 
unfi.xed plate or film is apt to be inaccurate. 


The method doubtless owed some of its past 
popularity to the belief that errors in expo¬ 
sure could be corrected by adjustment of 
time of development. Actually, in some cases 
partial compensation for smaO errors is 
possible, but errors of any magnitude cannot 
be corrected, and the inspection method 
offers no real advantage from this point of 
view. 

fb) Development by Standard Time and 
Temperature. It has been shown that 
a correctly developed negative is one which 
has been developed to give a certain contrast, 
and that any required degree of contrast 
may be obtained by adjusting the time and 
temperature of development to the required 
values. These values must be predetermined, 
and in practice the photographer is relieved 
of the task by the manufacturer of the 
sensitive material, who recommends not 
only the most suitable developer but also the 
time and temperature w'hich give optimal 
results. Actually even when these are con¬ 
trolled some ‘v-ariation in contrast is possible 
depending on the degree of agitation of the 
material during development, but in practice 
the error introduced is for ordinary^' purposes 
small. This method of development control 
is probably the simplest and most accurate. 

(c) Factorial Development. Develop¬ 
ment by standardized time and tempera¬ 
ture depends upon the fact that for any 
particular normal material and de\-eloper a 
certain contrast always corresponds to the 
same time and temperature of treatment. 
Suppose that we make experimental observa¬ 
tions of the times required to give two par¬ 
ticular contrasts : (^i) the desired contrast 
and (5) minimuin perceptible contrast, i.e. 
just greater than zero, (We cannot see an 
image unless there is some degree of contrast 
there, so that minimum perceptible contrast 
will obtain at the moment of appearance of 
a portion of the image—the highlights.) Let 
the two times be I and respectively. Then 
when using this material and dev-eloper a 
method of obtaining the correct degree of 
contrast would be to time the first appearance 

of the image, multiply by the factor ^ and 

develop for the resulting time obtained. It 
was found experiment ally that this factor 

— known as the Watkins factor, is largely 
independent of the dilution of the developer 
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and even of the photographic xnateriaL but 
depends upon the proportion of bromide and 
the developing agent, being higher with 
developers of greater energy (higher ** reduc¬ 
tion potential '")* Factorial development 
lacks the accuracy and simplicity of the 
standardized time-temperature method, but 
may be used with advantage when insufficient 
data on the development characteristics of a 
material are available. In order to obtain a 
Gamma of approximately i-o, it is necessary 
merely to time the first appearance of the 
high-lights, the required duration of develop¬ 
ment being obtained by multiplying this time 


by the Watkins factor of the particular 
developing agent used. 

The Watkins factors for a number of 
common developing agents are as follow: 


Metol . *, ,, 30 

Hvdroquincne (with bromide) ., .. 3 

m:q. ,, ,, ..14 

Amidol ,. .. ., .. ,, ,, ,, 10 

Paraminophenol ,, ,, ,, ,, ,, 16 


It may be emphasized that consideration 
of development conditions is of real use 
onh if the correct exposure has been given, 
and since development is capable of accurate 
control, it is foolish to rely on guesswork. 


DEVELOPMENT: (2) THE THEORY APPLIED 

W. L F. Wastell, Hon. f.H.P.S. 

The application of the basic principles of development forms the subject of this article 
from a leading figure in the photographic world. With examples and illustrations 
it interprets simply the scientific theory presented In the previous chapter. In addition 
to negative development the author alsp touches upon various aspects of paper developing 

Sea ofse Controst : Negative, Density ond Tona/ Vdues 


O F several varied forms of development 
the most important is that which re¬ 
sults in the production of negatives. 
It is the very foundation of almost all forms 
of photography, and is therefore of major 
importance. The theory and practice of 
development have been fully dealt with in 
various aspects, but it may be well to run 
over some of the fundamental facts so that 
they may be understood even by the novdee, 
who cannot hope to work intelligently and 
satisfactorily without some knowledge of 
principles as w^eil as of practice. 

In the earlier days of photography devel¬ 
opment, whether of wet or of dry plates, was 
mainly directed to the production of negatives 
suitable for making prints on albumen paper. 
This simplified matters. Today, not only the 
choice of sensitive material but the character 
of negatives is a very complicated matter. So 
varied are the purposes for which negatives 
are required that the negatives themselves 
accordingly vary enormously in character, 
and development is one of the important 
factors that brings about this variation. 

It is a necessary coroUaiy^ that no single 
negative can be equally suitable for all 
purposes. The more perfectly a negative is 
adapted for one particular purpose the less 
satisfactory it may be for another. On the 


other hand, a negative may be of such a 
character and quality that it wdll serve 
several purposes equally w^elk Therefore the 
photographer must understand the different 
characters of negatives, and to what extent 
these are affected by development. 

Starting with a very simple case, w'ith 
the aid of Fig. i (p. 582): at the top is a dia¬ 
grammatic representation of six strips of 
paper, black on the left, white on the right, 
%vith four strips of graduated greys between. 
An exposure on such a subject will result in 
greatest light-action for the white strip, less 
for the next, and so on. till there may be 
none at all for the black strip. 

When the plate is developed the first 
deposit of silver will appear for the sLxth 
strip, next will appear the iifth strip, and so 
on : each strip having the start of the one next 
to It and maintaining it till the end. There 
will then be strips of different densities on 
the negati\’e, and these may be suggested 
graphically as a flight of steps. The low’er 
flight represents the densities after a certain 
development time, the upper after a longer 
time. There are the same successive rises 
representing the different tints, but in one 
set all the densities are greater than in the 
other. 

In the bottom diagram the height of each 
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^cp h shown by n vertical 
llnCr and the dotted ibic 
iahows the incr^se in 
density Jrom black 
ihrouj^h regular gradn 
lions Ot cxev to white. 

Supfxjse now wc liave 
a much Renter ol 

degrees of light-action 
on lIjc plate, rekiJtmg in 
a greater variety of dctisi- 
tic.4 in ihc ne^^ative. Each 
of ihftse densitieH could 
be rncu^auicd and shown 
graphically hy plotting 
out fHiEiais and ioining 
them Co form a conHnu- 
ou!i line, riiiii would give 
something ol tbs' kind 

i^SiowTi in Fig. 2 . Tlie dots stiowiiig the 

uwcstdensiTtes and tho^esheaving the highest 
densities would probably produce a alight 
cuive. while between the two curves would 
he a i^traiglit line mpreaetiLing the inter^ 

ixiL-diaic densities. Such a line i?i its entirety 
is called ihe " cliaractenatjc curve ol the 
jdatc, and is more JuHy described mulct ilir 
heading Curve 

1m g. 3 is another grapti. The divisions along 
the Jine AB repreaent different degrees of 
hght-action, each succeeding one beii]g twice 
asgrejir as the one beiore it. The rising steps 
show Lhe increastng deiisiLii:::r ol the silver 
deiiosirs in melarion to the lint AC. Ic w^ 
accu that,^ stalling Itotii die :ttight light- 
actions do not have a proportionate effeci on 
ilie doLfciities. They liang fire. But sorneivhere 
about the poini D each increase in density 
begins to oorreapoud 
exactly and regulariy to 
each proporr iona te 
increase In light-action. 

.After a time, somewhere 
alxiut \li^ deuslljcii 

begin to become less in 
proportion to the iight- 
actiori. uuiU at last no 
furrher increase in density 
IS pcKk^ibJe. TIlc duitt^ 

Ime shows the extent to 
wlutih tha " curve devi ' 

Eites from the straight at 
bolh ends—" under- 

expcksiire " from A to l>. 



fif. J SiUa pi ir*ph pr iuniirv 

«iE>1 l4f£t#ITf4 ^nM4l 4l I Qt i[«pi iva p. E011 


be 


and " owr-expa-^um 
from E onwards. 

Nat uj ally the diflereiit 
" strengths of the silver 
deposits in the negative 
govern the amounl ot 
light t ha r wil I pass 
tbruugh liitm. Tlie frac¬ 
tion ol lighi that IS 
stopped by tleiiofth 

indicates its ofnidly , I he 
frarFion of lighl that is 
pasiscd by the ciej>o.Mit 
mdicate^ its 

The denser the dejxwit 
the greatei ihe o^>iu:ity , 
thr lighter ihc deposit the 
greater tlie inin.^arency; 
and it evident tluu 
definite relafTon lieiu'een 


itp etc. 
1(1 «tc. 



rhert* TTiUSt 

the iwo. 

Ihns, tl the silver riisposii lets hall Uie 
light Ehrongh, the iraii^piiicucy is half 

and the ufxicfiy w iwo. We mav set dowm 
isonie e.vamples : 

Tiiiin^ij^karciiicy .. ,, 4 i 

OiMctty .. ,, ,, i ^ 

U will be no led iJiat the denotninator 
of ihe transpuruncy fraction srivts llie 

optuclLy figure. 

\VV‘ may uow take some saniplu aparities 
kind show the Corresponding densities i 

I J 4 S iti 20 loo lOOO 

Pciwity C Q'i Q-h rrn I 3 

iigurKj for density Eire die Jogarithms 
of the opacity numbei^i, .and are used for 
coiivcnieiici!, and to keep our graphs svithhi 
Ixiunds. For the same reason wu use logs- 
rich Ills of rhe exposures. 

It wUJ be ?^n that the 
density roprtsunttd by i 
is equal to an &p<idty of 
En* and that iht,^ opacity 
haa a ty^rfiipare-jicy of 
r;ioth. That is to say, 
a density ot j allows only 
i/iotli of the light to 
A density ot 2 
Pfisses r/ioodi ot the 
light, and a den^ty of 3 
pa.'^ses only i/nxjnth. 

If we now look hark 
at Fig. I we see diut 
longer exptisure tnerea^es 
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coHtrasi. The word liidicaLes the 
diflciciice between the lightest 
depfysir nf silver and the heaviest. 

li is (jossiblc to only ;h 
%'agtte idea of thi* charactEr of a 
ne^tivc hy means of a half* 
tone block, but Ftg. 4 
a ne^afivL^ tliat has noL been 
suiriciciuly developed. Much of if 
is clear gelatine, a.nd the deepest 
depusii of silver is a light grej'. 

i-lg. 5 $hoa'5 the difference when 
devElopmcni has been continued 
longer - There is more fi etail in 
tht^ Hhadow pair lions, and ihere 
are heavier deposits of silver 
elsewhere. 

lii E'ig. 0 developmem has 
been even more prolonged ; clear gelatine is detaiL nothing esm be done to remedy the 
3 i).sent tixeept in tljc very deepest shadow^s, defect. We fmn Rtrenglliirii dcic^ititiH SJiai 
Jind there are Hmsitios grent enough ta give tire loci ^veak for ottr purpose, but no 
hnght highdiglii:. hi a prillL imirje honi it printing prra can posedhly pmcLuce mme 

t3wmg to different development times 
the ne^gativc has kiw or weak 

uunlrast . the third has high or 
strong contrast SupfKys^' we say that 
a i^latc will give xo griidutiuns of 
dcnsiiy^ and pul t for the lainiest 
dep{)sit we can detect anil 20 fm ihe 
densest deposit the plnie wilJ give. 

Then we might s^y that the first 
negative ratigCsi from 1 to s* i-he second 
from T m to and f he third fmm r to 20. 

The fiirsL jicgativc h a w^arning 
that undernfevelopmeii! may be faial. 

If devclopniEdt has not hcLa sulTicicllL 
to bring our the necessiiry' shadow 


nt- * A tnuH-r* hiTU^t ibf i.ppBr*Mi4t 
un d ar-d fl mhi pHl 

gradations than are present in the 
negative^ ulit can prolonged ikvclup^ 
meat In trod ace missing detail. 

The cxtrcmi! dei::ree of density lliai 
can be obmmed in a negative depends 
partly on the ch:iracterof rhe sen.sitive 
material partly on ihc ikae of develop¬ 
ment, ami also to a considerable extent 
an exposure. 

And it iimst fie rernem^>ered that 
denj^ity and ronrra?it mv two differ¬ 
ent thingii, and tfiat density does 
not affect contrasi nece^^cirily. We 
may cousider the case of uegativos 
that, have received ditferent exposures 
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Fi|. Al kiTlflE biih cbiiu^i df d#ir t#lufrni 

uiA Aifr^rru: dHoxlijr ^rdlatij[|4vtlopinfenL 


m idcniical orcuiiistiiricte of sulpfL'Ci iiiid light¬ 
ing. ;infl have then subjected tu 

idciiLicaJ dtvt^opmenL 

Figs. 7 and 8 arp ^mTn prints made frum 
lLu I wo halves of a slorcosctipir nf!gattt*e. 
One lens was set at /h and the othei at /i6. 
and Lhe sliuLter was timed in give an exposure 
swfhcient for the fib imag^e. This meanr 
tJiut tine liidf the jilate (at fh) retelved seven 
times the exposure of I lie other half {at /fh), 
rXiVL'lnpintmt wa^ carried out fur a time 
calculated to fiivo sufSck-nl contrast for 
the less (but /uJly) e.vpnseil half of the 
plate, this naturally rcsulling in the other 
half acquiring extreme density. From this 
dense half il was, neverthelo?^^. possible, by 


suitable exijosunf ol the pa pet, to 
make a print huving the same range 
of cofitriiiit as one made witJi a nJiurter 
cxjHjsure, and on the same gradt: of 
paper, from the less dciiae haJh 

It is. fn short, postibhi fn get tdenticaJ 
prinu from negatives uf dJffurcnt 
den.Hiries rcsulLing from different 
expobiurcs. hut conlLihiing the same 
range of contnist throngh Las ing btxn 
given identitaj developmenr. 

InslCiid of the density curve nf a 
negative ive may cnnsider, as a rough 
illu>tiaLiun, a flight of stairs, ‘rhis 
night sweeps round in a cuivo at the 
boLtum^ then njns straight up for a 
roTisideiable disiance and ends with 
another curve round at the top. Tike surface^ 
of all the slaJm in the slraight part u-ill be 
tdcnlkii.1 rectangles; on the curved portions 
tFsey will not he rectaiiguiar, nor will thev 
be idtrnficaL 

if we the stairs on the E>eiidx ujid 

keep to these on the straight we cm get 
various consecutivo nms of identiraj sur- 
fnreSr I'hey might mn from one to sbe^ fioni 
two to seven, from three to tight, and so on. 
They would be iilcnrical setfc of stairs, 
ahhough some acts were lugliftr op the 
dighi than others, 

I’liirtcr Olid Driffield Siuggested iLat we 
should ao adjust exjxjsnre and development 
that we get tlie required range of denaitv 
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and contrast in the straight part of the 
flight, avoiding the curve at the bottom by 
avoiding under-exposure, and avoiding the 
curv^e at the top by a\'Oiding over-develop¬ 
ment. It is good advice, endorsed by many 
other authorities, and should be followed 
whenever possible. 

It is evident that, given appropriate 
sensitive material and approximately cor¬ 
rect exposure, we can to a very great extent 
control the character of our negatives by 
development. We must pay regard to the 
characteristics of various developing agents, 
as explained elsewhere ; and having decided 
on the developer we must pay special atten¬ 
tion to the time of development so as to 
secure the required degree of contrast. 

With a little practice and experience it does 
not matter much what means w^e adopt as 
a guide to this time. We may choose the 
factorial system, time and temperature pure 
and simple, or judgement by inspection : but 
w^e must know% first of all, the type of nega¬ 
tive we require for our purpose before we can 
employ the best and surest means of securing 
that result. 

As is explained under the appropriate 
headings, there are certain remedies, within 
limits, for correcting errors in development. 
If %ve have under-developed a negative we 
may improve it by intensification ; if it is 
over-developed, a suitable form of reduction 
may take it back to the condition it would 
have shown with shorter development. But 
there is nothing so satisfactory as being able 
to get the exact kind of negative required 
by development only. 

Mass Development. It will be as well 
to consider briefly some of the pros and cons 
of what may be called mass development of 
negatives. It is a common practice for 
several plates or a whole spool of film to be 
developed at once in a tank or otherwise. 
Some of the advantages are obvious : saving 
of time and trouble; minimizing damage 
through handling, and the risk of light-fog; 
the possibility of doing some or all of the 
work \rithout a dark-foom : avoidance of 
being misled by rate of development or visual 
appearance of the negative ; and so forth. 

Are there any disadvantages in mass de¬ 
velopment? Some photographers find more or 
less pleasure in actually observing the process 
of development; but this is a psychological 


rather than a practical point, and may be 
dearly paid for. But there is certainly one 
rather serious difficulty—that of giving 
differential treatment to one or more of the 
negatives in the batch. As far as develop¬ 
ment is concerned they all receive identical 
treatment, and this perhaps may not always 
be desirable. 

If we examine, say, a tank-developed spool 
of film containing a number of negatives 
which may run to as many as 36, the chances 
are that there will be considerable differences 
of density and contrast. Clearly these 
differences cannot be caused by development. 
They are the result of differences in the 
character of the subjects and in the exposures 
given. 

Subjects themselves differ enormously in 
contrasts of light and shade, and tliese con¬ 
trasts, whether great or small, will be 
reflected in the negatives whatever the 
development may be. Differences of density 
in the negatives are most likely to be caused 
by considerable differences in exposure, as 
was exemplified in the case of the stereo¬ 
scopic negative previously mentioned. 

The One Drawback. The disadvantage 
of mass development is most serious when 
we wish to modify the contrast in the nega¬ 
tive of a subject. If this subject was rather 
fiat, and we wished to brighten it up a bit, 
we could do so by increasing contrast by 
giving additional development time. On the 
other hand, if the subject po.ssessed extreme 
contrast which %ve desired to restrain some¬ 
what in the negative, one way of doing so 
would be to give a full exposure (for the 
benefit of the shadows} and curtailed develop¬ 
ment (for the benefit of the high-bghts). We 
might even ^visli to resort in such a case to 
what is known as the water-bath method. 

None of these special modifications can be 
made with mass development, and this is 
almost the only drawback to the method. 
Naturally the trouble does not necessarily 
arise with any particular batch—but it may. 

Water-Bath Control. The water-bath 
“dodge*' deserves a word or two. It is valu¬ 
able in the case of a negative which, owing 
to extreme contrasts of light and shade in 
the subject, may be unsatisfactory if deve¬ 
loped in the ordinary way. The shadow 
details may be too scanty and weak, while 
the high-lights are too dense and “ blocked 
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kip." ii iitiori tJiiic in the rtcveSoper 

the Tiej^dTTve is imnsfeired to a dish of wator 
Hiid liJt there lur a time wittiniit rocking. 

It is ^heti retumed to the developer for a 
further bnet period, anti again transferred ; 
and 50 on til] development h eoiiipletu. 

This la the rafionale nf the method, A 
Kivcii quantilv of developer tan do only a 
limited of work in the reduction oi 

silver. Its action slow^ down, and at last 
ceasis, t he gelatine has absotiped a certald 
aiEiuuni cjf developta- while in the solution, 
and this conrinues working ki llie plain 
water. In the high-lightR, whew there is 
nmch silver lo be reduced, the devdopEu 
«onn reaves to act, but it continue-S to W'orfc 
on the shadow^ detail tor a furtlicr LimK. A 
fnrthfir ahsoqkion of developer leads to the 
prcci.'ss being repealed. The net result is 
that there has been more rontitmous developn 
big action in the shadows tliaii in the high¬ 
lights. and contrasts are more or less reduced. 

Hie facts just inuzitioncsfl explain the 
QecessUy for occasional movement of tfie 
Solution during iha progrciLs of deveiopmeat. 
Otherw^ise the action is uneven, as the 
devf!h}[}in- bceoint^ tmevenly exhattsted in 
different pins of the eiimbbTi. It is this 
irregular cshuustion which gives rise to 
" mottling/" which is ap^>arczit in areas 
whiclj sliauld be rrinre nr l^ss even in Lonc\ 

The ** Perfect ” Negative. The ex¬ 
pression " the perfect negaHve "" is sometimes 
used. Tins does not mean that there is such 
a thing as one absohite ideal to whicii the 
perfect negative inust conform, i'he only 
meaning of the lerm b that ^ perftret nagative 
is out: wind] exactly suits the parpen ot 
purposes tor which it b intended ' and, as 
lias been :ilrL-;idy poinled out, de\idupinciii 
IS a most imponaiu factor in the production 
of such a negative. 

But no pokjsibic development procedure 
can produce a perfect negative (m this wnse^ 
tf unsuitable sensitive nuiterial has ijmm 
selected for the exposure. There am some 
plates which will only yield a maximum 
dciisity far below tfiut of uilier plates. No 
tyfie of dcveloperH, and no pAsstblc time ot 
development, will prixltiL-v nn ^ plate de¬ 
signed for delicate porimittirc, or on a super 
^^uaitJve plate dtaaigned for Ju'gh-speed work, 
the same contrast that can l>e obuined 
re^tdily oa a slow proces? plate. 

Sfit. 


.^ssuinifig die correct choice uJ 
matciial far the pUipuRc rar|iisred. considera¬ 
tion must he given to the t>'pc of developer. 
One dflwioping agent will hnng out all dcLail 
quickly, but add density sluw^ly : this would 
l>e the kind to tme to produce ucgiitivcs of 
the soft. Ifiw-contrasl character, with fuU 
deiail every when*, suitable for high-key 
work. Another dtrvvloper is slow in bringing 
out detail in theRhadows, but piles up density 
rapidly tn die Iligli-lights; llib would be 
suitable for contrasty subjects, such as a 
copy of a black-and-white drawing. A 
combiaialinn of the two lypes of developer 
mighi be the most appropriate srittition. as 
calculated tO give the required detail and 
contrast hi a Rubjccf with a long -.ind fuh 
scale of tones. 

A lamiliar example of the three ly|x.^ is 
metot alone, hydroqtiinone alone, and a 
mctol-h ydroquinone com binatioii. 

li is not iin imcommuii thing lor photo- 
grajihurs to conclijde that there is .stjme.thing 
wrong with their genet lJ deve-Jopmei]L pro¬ 
cedure when the trouble b wrung choice of 
sensitive materia I or developing solution. 

Paper Devefapment So far we have 
considered only the development of negatives, 
and wc may note mention a few of the saJknt 
pomts in other forms of developmtaiL 

In tfie case of gaslight printing, develop- 
fuent IS a rapid process—much tnorf! so than 
m the making of negatives, Exposure of 
the paper mu^rt be so calculated that the 
imase, uf the hill strength required, is 
obtained wiihm a certain time limit, and 
furthei action must then be checked at once. 

Gaslight Paper, In negative de^'clop- 
mctit the process is ^ufliuiEnti}^ slow^ to 
permit of adequate ruising between develop^ 
ment and listing ; hut with gaslight paper 
th^ continuing action is so rapid that the 
rinsing has to be perfunctory, and staiiiR 
itv the iisuiU THMulf Tlic Ijrsi anj safest 
worse L in check dcvelopmcfit mi^tanriy at 
the right stsi^ by tnuisferring ilic orint 
direct intfl a stop hath, which may be a 
weak solution of acetic acid or of pot.iiwinm 
meubisuiphim. 

t'Oniiiiateiy. ^ajslight pap&i q; so slow 
that it ts sa/e to use a bright j'fliow light tn 
^atcii developmem, and so tn judge tlie 
exact muincnt at ivliich to stop it. At the 
same rime Uit- exposure muat not be so full 
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thai duvLilupmujit liH:? iu be unduly cut Lai Led, 
and ttie ijisttiictiom ^vith any 
paper generally specify a iionnaE time of 
devclopniciu wliicb should be adhered to 
wirhin narmw limits. This involves ncit 
utily a rca^Jiably correcL exposure buL the 
use of a developing solution that has not 
been at ail tivcrWtJtkcd. 

Bromide Paper. With ordinary bromide 
paper, deveJopment is a very different matter. 
We have here one nf the few rruges in 

wliich dcvdopULCiit can be staiidardiKcd 
and ntode merely mechaniaih the procr^s^ 
lieing govEmcil entiruly by exposunr. It ii 
cerLainly possible, as with gaslight paper, 
to stop fievE|Eij>ment nl uny jHtiigc j^liorl uf 
hiialiiy, bui the finest results by this prece^ 
are obtained t>y " coniplnte "* dRvelnpment- 

I'hat is to say, the expo?iure is adjusted to 
make it fxjisnibit: tu develop the itniagc as 
far as It ^iU : and to make sure that thi.s 
is Lhe ca-se the jra|}er la left in tlic devuluper 
for a sLiort lime after the picture hcis 
parent ly gained fiifl stren^b It mu^t be 
im|KK^iible tu ovci-develop. 

When a print 50 treated has fieen 
tborotighly fixed and rin.seth it is examiiicd 
ill u good light; if it i$ too weak another 
print sbniiFd be made with a sufllcicllL iu- 
creusv &f exposure, If it is too dork the next 
exposure shnuld Lie reduced. It iw a common 
practice to find lilt correct exposure by 
exposing a strip of ihe paper in sections unth 
gradiiatixL expoHure timtM, develop this to 
finsLlity and examine the resuLts p 197). 

rhis'" finality dewlopment is particohurly 
advnsiible iu the cose of prints that are to Lw 
subsequeni ly toned;, especially by the xuiphide 
procfffLg Colour and qurdily arc far su|jerior 
to those rc^sulting from toning □ print that 
has been only partially developed. Afl 
exception is the case of bfointde prints 
bitendcd for hromoil treatment, when 
development ia generally Htop|X!d before 
full blacks are obtained. 

Fnrrher diffemnre of pmcedirre arises 
in the caMT of cliiotfj-bromide paper. VS'tth 
this medium, development will product: a 
variety of mlnurar—bladc^ warm blacks, 
cool sc]nas. wami browns. The differeJices 
arc the restilt of varying Imth tlie exposure 
and the campusition and strength of the 
developer, wliile the time of development is 
judged by observation* 


The mctliod wLiicIi is ealcubtcd Lo #fjvc itir 
best results is as follow's When develop- 

TTitLnt: uJ tlie cx|X}scd pa|>er Ls eommejiced 
the time of the Erst appearance of the 
image is generally wry much longer thnn in 
ihc case of bromide paper. Once tliv 
tmage appear^, hnw^i^ver. if sreorlily gains 
sLiciigth, and deveb|jnivnc riiuiiJil be con¬ 
tinued till ihehglitest tones are visible 

If iL is seen lliat ihc print is fiat and lacking 
in contrast, ihe expo^ttre has been too long ; 
if the shadow'? are heavy and blcxiked up, it 
lias been too short. An exposure must be 
fount! m fhiit on dcvejppment till tlie 
lightciil loiies appear a print is oblained with 
good tone values in both high-lights and 
shadows. This uxj assure Is, of course, 
correct only tor the partienJAr type of 
negative and the develnper a^A constituted. 
Should the developei be fnrttier dilnied ond 
resireined to give 0 wormer colour, exposures 
win be luugct, but the cotrcct tinie must be 
found 05 before to get a print with satts- 
factory^ tunes when devekipinifnl has been 
carried to Uic i^tage of the appearance of 
high-light detail. 

Lantern Slides, ihe development of 
lantcni blidcb—a rather complicated business 

may l^. considered briefly. ?^me bntfrm 
plat€s arc made Lo give black lonu5. Others 
will give apt only as wide a range of colours 
as chloro-broTnide paper, but KeveraJ others, 
by devcbpnieui only. With black tone j^lidej 
It is p055shEe to calculate the exposure so 
that development can be carried to finality 
iis with bromide paper; with w'arm-ronu 
slides rhere Lt a rinse r€.seTnbliui[:u tu tJie 
procedure with chloro-bromide. 

There is a -5peci.il methorl of develupmunl 
with Warm-lone sliduif wliicli deserves to be 
more widely known than ii is. espefrially 
as it practically ebminatis '* wiistcrs.” lliC 
wannesl tones are obtained in slides by 
increasing exposure and tLsing a diluted and 
restnuned dc^^lupcr, and this can be done 
in varying degrees. It is nn this fact tliat Lite 
special methfHl is liEuwd. 

1 1 IS briefly as follows : J hree. solutions are 
made up, for cwl, medium and w^arm tones 
ruapectivcly. Disvclupinent of the exposed 
plate is commenced with tlm w'arin-tone 
dilution. If after a lime development has 
proceeded till the high-lights are slightly 
hut distinctly veiletJ over, the slide will 

se? 
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probably be satisfactory* Bat if this stage 
is not reached in a reasonable time the 
exposure has been too short for the developer. 
The slide is rinsed and transferred to the 
medium-tone solution, in which it may 
develop up properly. Failing this, it is 
again rinsed and treated with the cool-tone 
solution* 

This method clearly gives great latitude m 
exposure ; so much so that two solutions 
instead of three are generally sufficient* 
The colours of the slides will v^ry according 
to the solutions used, but this is usually 
an advantage rather than otherwise* 

DIAPHRAGM. The name given to a 
partition placed in front of or behind a single 
lens, or between the components of a 
multiple lens, and pierced with an aperture 
which regulates the amount of light passing 
through the lens. See Stop. 

DIAZO-DYE PRINTING 
PRINCIPLES & APPLICATIONS 

For certain types of photographTC reproduc¬ 
tion the diazo-dye system of printing offers 
some advantages* Mr* J* F* Stirling, M.Sc*. 
A*tC*, here describes the process, the 
materials used, and explains how they are 
employed for copying and other purposes 

There exist a number of photographic 
printing processes, several of which have 
reached the commercial stage, which are 
based upon the light-sensitivity of certain 
complex organic substances known to 
chemists as the diazo or dtaz<niiuni compounds 
These compounds are formed by acting witli 
nitrous acid upon certain aniline derivatives 
and they have the property of combining 
or ** coupling " with other organic sub¬ 
stances in the presence of alkali to form still 
more complex compounds, many of which 
are highly coloured* 

Man5^ of the diazo compounds are highly 
explosive in the dry state* They all decom 
pose when heated, giving off nitrogen, 
thereby lo*sing their power of " coupling ■ * 
with other compounds. This same povver. 
may be lost w^hen the diazo compounds are 
exposed, and it is upon this fact that the 
various diazo-dye printing methods are based* 
If paper is coated with a diazo compound, 
exposed under a positive and then immersed 
in an alkaline solution of the coupling " 
agent* the diazo compound which has been 


least affected by light will combine with the 
coupling agent, forming a brightly coloured 
image; whilst the diazo compound which 
has received most light influence will have 
been more or less completely destroyed, and 
will, therefore, not imdergo this character¬ 
istic coupling reaction* Thus a positive 
image will be developed upon the paper, 
wliile if the paper has been exposed under 
a negative, a negativ^e image will result. 

The highly coloured image which is de¬ 
veloped on 'the paper is actually a dye of 
the diazo class* Hence* to all reason¬ 
able influences it is quite permanent. 

The earliest dye-printing process based 
upon the diazo reaction is the Primuline 
process, winch is founded upon the light- 
sensitivity of the diazo compound of 
Primuline, a j^ellow dyestuff. 

Present-day commercial diazo papers, 
however—as, for instance, the well-knowm 
Ozalid dry-development papers—apply the 
diazo reaction to better advantage* They 
are employed almost exclusively for the 
reproduction of drawings and other black- 
and-white subjects, replacing, in this respect, 
the older ferro-pnissiate blue-print papers* 
There is little reason, however, why such 
dry development diazo papers should not 
in time be utilized for the printing of ordinary 
photographs, since they can be processed 
with great ease* 

The [>resent-day commercial diazo printing 
papers may be divided into two general 
types, viz. those which are dry-developed 
by exfxjsure to the fumes of ammonia and 
those vvhose development is conducted by 
sponging with a solution of the diazo coup¬ 
ling agent* ^ 

The former variety of diazo papers are 
prepared by coating their surfaces with a 
mixture of diazo compound and coupling 
compound, these being prevented from 
combining together by the presence of a trace 
of acid. After exposure through a positiv^e 
(as, for instance, a semi-transparent sheet 
of paper upon which the drawing to be 
reproduced has been made) the diazo paper 
is subjected to the action of ammonia fumes 
for a period of betw^een five and twenty 
minutes, during which time the ammonia 
neutralizes the acid and allows the diazo 
compound on the paper surface wfuch has 
not been destroyed by light-action to combine 
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with the coupling agent, thus producing a 
highly coloured image. 

In the second class of diazo papers the 
paper surface is coated with the light- 
sensitive diazo compound together witli 
a certain proportion of gelatine and a 
trace of acid, which, it is found, increases 
the light sensiti\dty of the diazo compound. 
Development of these papers is effected by 
dissoh*ing "developing powders '' (consisting 
of the diazo coupling agent and a little 
alkali) in water and by sponging the resultant 
solution over the exposed paper. Alter¬ 
natively, the paper may be passed between 
felt-Mxapped rollers impregnated with an 
alkaline solution of the coupling agent. 

By the use of diazo papers it is possible 
to copy a drawing or a document without 
the aid of a camera. The document is laid 
upon the glass of a printing frame and the 
paper is placed over it, sensitive side, of 
course, downwards. The printing-frame is 
closed and then exposed to light, after which 
the diazo paper is withdrawn and developed. 
Cellophane has been impregnated w ith 
diazo compounds and used for printing pur¬ 
poses, and by coating paper mth special 
types of diazo compounds which can act as 
their own coupling agents it has been pos¬ 
sible to produce diazo papers which give a 
positive print from a negative image. 

Diazo papers, as a wliole, must be very 
accurately exposed. Under-exposure gives 
dirty high-iights in the prints, whilst over¬ 
exposure, owing to the trlmost complete 
destruction by light-action of the diazo 
compound in the paper, gives images which 
are faint and, indeed, often non-existent, 

DIN SYSTEM 

OF SPEED RATING 

Continental film manufacturers have now 
universally adopted the DIN method of 
sensitivity grading. !n the following article 
Leo A, Leigh, B.Sc, A.R.P.S.. describes the 
actual method of determination of the system 
of speed rating 

The DIN system of determining sensitivity 
ow'es its name to the " Deutsche Industrie 
Norm " and was adopted in 1934, 

Whereas the older Scheiner system relied 
on the measurement of the threshold value 
of anemulsion, the DIN system measures the 
least printable density, wliich is defined as a 
density of 0,1 above the level of general fog. 


In order to standardize the conditions of 
the actual test, the German Specifications 
rigidly specify the t5rpe of apparatus, light 
source and developer to be used in the 
measurement of sensitivity by the DIN 
method. 

The sensitive material is placed in an 
exposure apparatus, where it is exposed for 
exactly 1/20 sec. behind a special step 
wedge. The source of hght is specially fil¬ 
tered so that it approximEites as much as 
possible in spectroscopic composition to 
noon sunlight. 

After exposure the test strip is developed 
to finality in a specified metohliydroquinone 
developer. The restilting sensitometric strip 
is placed in a photometer which measures 
the step with a density of o.i above fog level. 

The density of the wedge step under which 
this density of o.i is found on the strip 
gives the DIN speed of the emulsion. 

In order to avoid confusion with other 
systems of speed markings, a special notation 
has been adopted for the DIN system whereby 
the densities are expressed in the form of a 
fraction. Thus, if the density of the particular 
step is found to be 1 .3, then the corresponding 
DIN sensitivity is written 13“ /lO. 

Adifferenceof 3°/10 DIN corresponds to a 
difference of 100 per cent, in the speed of the 
emulsion, so that a film rated at 17*^/10 DIN 
is rivice as fast as one rated at 14^/10 DIN. 

An exact conversion of DIN speeds into 
H. & D, or Schemer speeds is not possible, 
owing to the fact that the three systems are 
based on fundamentally different methods 
of determination. 

With emulsions of similar characteristics 
comparison is easier and, as a rough guide, 
DIN speeds may be converted to Schemer 
speeds by disregarding the denominator of 
the fraction and adding 10 to the numerator. 
Thus 13'^/lo DIN equals 23® Sch. 

The table below may be used for comparing 
H.& D. and DIN values, but,as already stated, 
it is only approximate. 


H. & D. 

DIN 

200 ,, 


400 .. 


Soo .. 

.. i4°/io 

1,000 .. 

■ -15710 


H, & D. DIN 

1.600. 17^/10 

2,000.. .. 18^/10 

2,500.i9®/io 

3,200. . . . . . 20°/l0 


The above table has been worked out by 
the Weston Electrical Instrument Corp. 

LEO A. Leigh. BSc., A.R,PS. 
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DISHES4 For photographic use dishes 
are usually rectangular in shape, of various 
sizes and depths, and can be obtained in 
porcelain, glass, bakelite, xylonite, papier 
mache* celluloid, enameDed and stainless steeb 
Dishes should be of good size and depth. 
It is a mistake, unless using half-plate or 




ZErSS-IKON sraie dish, tn this developinEdiibin 

length of filrn^ vest-pocket size» can be Ereaced at one time. Ae 
each end of the d^sh Is a daotp to hold the filni firmly in place 

larger material, to buy dishes of the same 
size as the plates. 

Porcelain dishes are probably the best m 
the long run. Any deposit is instantly seen 
and can be easily removed from the glazed 
surface. Bakelite and 
similar moulded mate¬ 
rials have the advantage 
of lightness and are 
almost unbreakable, but 
enamelled dishes are 
sometimes unsatisfac- 
toiy^ as the enamel is 
liable to crack. Stain¬ 
less steel dishes are 

but are pEVELoprNG dishes. 



Another form of dish, such as the Zeiss- 
Tkon Strip Dish, is long enough to take a 
whole length of vest-pocket size film, and has 
a clamp at each end to hold the film. 

Dishes of moulded materials such as 
bakelite and xylonite are usually made in 
two colours, red and black. This is useful, 
since, if one colour is kept always for 
developers and the other for fixing solutions, 
there Is no risk of mixing them up, or of 
pouring developer into a dish impregnated 
with hypo. 

Occasionally, when making extra size 
enlargements, it may be found that there are 
no dishes large enough to take the bromide 
paper. If work of this kind is not carried out 
often enough to justify buying extra dishes, 
quite serviceable ones 
can be made of wood— 
wooden strips for the 
sides and a sheet of three- 
ply for the bottom. 
When assembled the 
dishes should be coated 
with cellulose and after 
they have dried a further 
coat of cellulose should 


expensi ve, but are ^tv^opiNG dishes, tm* of rhr« , 

^ poredair, wiEh Ix^^ipplied followedbva 

robust, non-chippmg veu y 

and non-rustable. 


Some dishes are made with ribbed bottoms, 
which facilitates the handling of plates \vhen 
in a solution. Others, for film development, 
have a revolving circular bar across the top 
of the dish which ensures that the film, when 
developed by the see-saw " method, is kept 
under the surface of the solution. 


from 3 i X 21 in. to IS X H in.. deep ^^tlble COating of White, 

acid-proof enamel. 

One drawback to many of the xylonite 
IS es on the market is that they are rather 

“ they bend easily it is difficult 
to lift them up. when full of liquid without 
spiffing some of the contents. A rectangle 
of plywood, fitted under the rim of the dish 
and fixed to it by screws, will overcome this. 


Notes on the Composithn of ' PALS' 

Subject and treatment could hardly be simpler and more straieht 
forward than in this print. The subject is one that appeals at once 
to all animal lovers—practically everyone who Is reallv worth appeaJ 

ing to ; the treatment is all that was needed In the clrcumstan^s_ 

a realistic rendering of the two pals. Unlike some human sitters 
they are just their natural selves, and therefore lovable. 

In the sketch two circles have been struck with centres at the 
intersection of lines dividing the picture into thirds horizontaUv and 
vertically. It will thus be seen that the two heads are placed around 
two strong points diagonally positioned in the picture space Further 
it cannot be said that either head is definitely stronger than the 
other; they have a practically even pull. 

The result is, in a sense, a di^-ision of interest; but in this case it does 
no harm. As we look at one head we are vaguelv conscious of the 
other awaiting its turn, and we can transfer our attention from one 
to the other again and again w*ith pleasure and not discomfort 
Tone values are good and well balanced. The lower dog gives a 
strong dark mas? with sound foundational value ; the other is a com 
bmation of light and dark tones, giving variety ; the background 
js ^ almost even tint about midway bet^^een the darks and Uehts 
of the dogs. It is a simple but admirable treatment.^IF. L. F W. 
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DISK OF CONFUStON—DISSOLVE 


DISK or CONFUSION. If a diEurEti- 
trally |x“rfcct krii is focussed on a pven 
pknen lt will pr[>duce pur£ut:t {lufiiiilion of 
objecis situated in plane only. Tf wc 
imaginu a suds:^ uf \Krml^ oJ light In various 
planes, and if we focus the Icim on one of 
these, the image of the focussed Itghi will 
rngii^ter as a ^lornt^ wliile the defniitioti ol the 
points of light in (roiit and behind it wiU 
fall off, su ihiii instead Of registering a 5 
points tb«y will appear as small circles. 

Provided these dretes are sufliciently 
small, the eye will fail to distinguish them 
from a point, and thi^ ma?5iniuiii pmiii^sihle 
amuutU of utisharpness " is Called ihe disk 
or cirdn ol mniusioo. 

In practice a cirtlt? of i^ioo m. diameter, 
vdmvcd at a distuiice of lo in., will appear to 
the eye as a dot, and i/too m. can he there¬ 
fore taken as the largest permissihle disk 
of confuKion for contact prints. 

If the negative Ls enlarged, the disk of 
confusion va]l be enlarged also, so that for 
negatives re<iuinng enbrgemerit, iyioi> in. 
will not be safTideiUly small to start with. 

Stnctly speaking, in order fo preserv'e in 
the enlargement the same degree of sharpness 
as in the contari print, ihe iliidc of canfirninn 
of the iiegalive should vary inversely with 
the degree of enlargement. TIiur, if Wc wish 
a lo-diameter enlargement to show the same 
degree of sluirptics^ a:* a eoiitacL print, when 
viewed from the same disrance, the negative 
siiiuuld have a disk of confusion of tytooo in,, 
vvhjdi would correspond to i /loo in. in the 
enlargement, i.if. the same a$ the tnaximutn 
permit-^ibJe di^ uf confindon fur coutacL 
prints. Such closi! Jinins are seldom neces¬ 
sary', bitioc big eiifargenientb arc tibuaUy 
Viewed at a distance greaier rhan lo in. 

In piacticOp for general work and medium- 
sisjed eniargemenlH. il is usual to choose 'a 
disk of confiision of i/zoo in. 1/250 in., 
while for miniatiiru negiitivcs a ^iiallci vidue 
hi gexierohy taken, Hz. t..'5no in.- t. 750 in. 

blSPEPtStON. An optical term sig¬ 
nifying the breaking up of .1 beam of light 
into its compufieut rays, as, for instance, 
when a ray of light passes through a prbiin 
nnri separated into iis domponem sp^tntl 
colour^. Dispersion uiiibt di.^tingtiishcd 
careiuUy from refraction (*/.« 1. which denotes 
merely t he bending of light t ays. A good lens 
will bend or refract Ughc rays without actually 


lUspcrziing them. If, however, the kns has 
not been properly comcctud for chromatic 
aherratioti [sm Lensl, it will tend partly to 
disperse the Light ray^ which pass through. 

Ity cnnsimcting a lens of differeni kinds of 
gliiiiS | Hi:»sessing dilTerent dispersive powers, the 
dispeniioTi of the Jen.^as a whole can be ncutra- 
Iked, and such lenses are termed adhromatir, 
!n pictorial pbntogniphy wild psurticulatly 
in portraiture, the controhfid dispersion of 
light may bcciunc a very voJoabk asset to 
rhe photciigrapber by^ enabling him to produce 
photographs in which the dehnilion is 
pleasantly softened, wCthaul actually fla tteil- 
tng ihe appearance of the image as a whole. 
Such soft focus " cifccls arc must coh' 
vcninntly produced by using a Jarge-apertme 
lens which has been more or less uiKomected 
for chromatic aberration, ur, idtematively, 
by emploj^ing a portrait lens m which, hy 
the rotation of a sniaJl kiiub or riiig^ a deliilitc 
amotmt of aberration may be introduced 
into the Jcps system.— J. f. STiRUSG 
DISSOLVE. A term iLsed in cinema¬ 
tography One scene appears to overlap 
another, the brat dissolving into the second, 
but without any toss ol screen bright ness, 
the end of tbe first nhot being faded out and 
the beginning of the second faded in. 

The cinema diasoLvc is used lo luk-scope 
time, f.gr shots ol the stages in the 

manufacture of an article lire dissolved into 
each other since it would be impracticable 
to show the complete process iTt detail It 
should be used when the Tcliitiunsliip of two 
shots, either hy resemblance or contra.<it, 
ticcdis to be brought out m to indivute time- 
lapse, if.g. a full pSate diftaolving to an 
empty plate, ft niay also be used in she 
middle of a tracking shot to preveut Ehc 
movement from becoming monototioii.dy 
long, but like other " mecinuucal ” devices, 
discrehon must dictate its employment. ]i 
should not be pnt in merely bvcatise u 
makcH a change from the bimpic cut, but 
because the nature of the shots or the idea 
it is inlviidud to convey cull lot it. 

'fo dissolve on negative-poffitive stuck, 
simply fade out the end of One shot and 
fade in Ehe beginning of the rfcond. and 
print with tlie enthi overlapping. Tor re- 
%'ersal film* fade out the lirst shot, keeping u 
careitil note of tiso number of u.«7Pd 

fiir the lade. Ulnd back the film in the 


12 I 



DISTANCES—DISTORTION 


ciijrk-Toi>tti th* number of ^r^u^le5 i>ccuplcd 
hy tiif fiidif, or, if the c^ilneni hnif a re-'wind, 
use this iintU the requisite number uf 
frarnis \vAVft been wound iKirb^ with the lens 
cup oil. Now expose the second dioi eii thb? 
Jen^ti of fiJniK fading in on the same numLver 
uf frames as liave been faded oiiL 

DISTANCES ; JUDGfNG. One f^reat 

tEiawback to tLie use of a Lajid ramera not 
ptovidc?ti with a rani^o-hnder is the inability 
f>f many jteuple to eHtimiLte dlRtanres mr* 

rertly vi'he.n sfiirin^ the fnrn^^^ing s^aJe- 
A u^ful method of eatlfnatiiij^ dlslances 
tti view a [K^rnon of verago height in the finder 
of the eatULra aiid meaauie out huw far away 
he hits to stand in order to fill the uniire 
height of tlie finder. The [Krrsnn should then 
walk back, until his fijsmre appears Llirno- 
ipiarters^ half and ejuarter si^e. The&c dis- 
should then be nieasurcd and 
memoriKed. Kaiigc-Finder. 

DISTORTION: CAUSES & 

PREVENTION 

A cpmmQn fig It |fi begin nflrt' pbaEQj^raph^ 
ii IncofTM peripective, in the fpliowEnf 
^j-Iicle (illmtnitiTd t?y tlie lush&r) The Enitcer 
ii felly dlicuufld by Mr. Bernard Atheri, jr„ 

Wfh* flow to ivoSd pdftp4rti<ve 

faults- for dtn^niQfi deliberatet^ einplu^od 
s» CaridituTT. 

Distortion, or t?xnggeraied pers].iei:iive, 
is present in any itnaije formed i>v 
uidi^-aiigle len^ 
where a tliree 
{iimensiui lal ob jtc l 
is. Luo uear tu the 
eaiEiera. While 
badly distorted 
phuipgraphs may 
be lameEUed, the 
^ine trouble can 
be sum ell rues 
turned to advon- 
I age if tkdiherate 
use is made of the 
phenomenon. 

The iiortnaJ 
fsKiil length 0l a 
ten.« hail been 
deteniuned for 
vTtrioEiji sizes of 
ue^'atJves to ^jive 
the \ycst genenil 


perspective and convemeni angle ot view; 
til us an objective with a hicaf length r^f ahouL 
b indies would be normal for a quarter-plate, 
or one of e indie:^ would give approximstf ly 
tlie same an^lc of view in a miinalure 
camera with a negative frnme ^ y. 24 inni 
The latter is an angle uf 47 deg.^ .^nd prnvitied 
the caineni is nnt nswl too close tu the sub 
ject, familiar pel'spective will he obtained. 

"^^Iien a wndc-angle Inns i<i emplo3"ecl* that 
is, a lens with a much shoiiej' fiKsil IcjiKdi 
than EDrmal. or alLcmatividy h ^xirfrait 
attachment, or otfier optical means of allow 
ing the camera to tipprocicfi ver^' close to ihe 
subject, the angle of view increased until 
all perspective is greatly exaggerated. It the 
suLjetrt bring photegruphed is ,a Hat surfarc 
and the- cameni is kvei that is, the ajtL> of 
Lhe lens iscgritial and at righi angles 10 the 
subject—no difilonion will Ur shown, hut It 
thecamom is poluied upwards, or dow'nw.trtfe. 
till vertical lines will show exaggeratotl |H!r- 
spettive and present the fiiiitiliiir np|H;uxuiicc 
of converging upriglitR. Distort ion due to 
pointing tli-e camera upwards is showm in 
Fig. T* white lot Fig. 12 the camera w'as level. 

A stmilar camera tnovrmeni at an angle 
sideways will produce tlie effect to 

licnzontal lines. WTiere the subject '\s three- 
ditiieiisionat, tfie exu^erntion of perspective 
will increase as the camera niov-ed rioser to 
the iiubiccT, until With a I'ery wide-an^le 






DISTORTfON 



lens employed 
extremely close to 
the subject there 
is such distortion 
that the picture 
would be prac¬ 
tically valueless. 

Conversely, if a 
lens of much 
longer than nor¬ 
mal focal length 
were used a great 
distance from the 
subject, there 
would be a hat ten- 

ing of perspective and the distance between 
objects one behind the other would not be 
apparent. 

Exaggerated perspective can often be 
turned to advantage to convey size. For 
instance, a picture of a large railway engine 
taken from a low forward standpoint on a 
normal focus lens will present a reasonable 
record of the subject, but if a slightly shorter 
focus lens is employed on the same camera, 
the front of the locomotive will appear larger 
in propfjrtion to the back and give an im¬ 
pression of greater size and strength. If an 
exceptionally short focus lens is used from a 
still closer viewpoint, such great distortion 
wall be shown that the picture is valueless. 

In architectural work, photographing 
interiors with a very wdde-angle lens not only 
makes it possible to include more subject 
matter than would otherwise be possible, but 


Figs. 3 and 4. Left, photograpK of a building taken with a camera with a wide-anKle lens. Not* how 
the length of the receding linei is exaggerated, due to too near a Yiewpoint. Right, the same subject 
with correct perspective obtained by use of a longer focus lens and ,more distant viewpoint 


it offers a greater feeling of depth and makes 
a room appear larger than it really is, often 
giving great satisfaction to the owmer. 
Correct perspective must be watched when 
photograpliing receding lines or comer build¬ 
ings, Particularly when a wide-angle lens is 
employed the perspective w^ill be exaggerated 
if a near viewpoint is selected. An example 
of this is shown in Fig. 3, and the same subject 
is sho^m photographed with a longer focus 
lens from a more distant vie\vpomt (Fig. 4). 

In portraiture, or the photography of 
groups, distortion is much more disturbing. 
Most beginners with a small camera, and pro¬ 
bably a portrait attachment, try to hll the 
frame and approach the subject too closely 
when the camera is used tor the first time. 
If under these conditions, even vvith a normal 
focus lens, arms or legs are well forward of the 
body, they will be shown in the photograph 
so greatly enlarged that they are out 
of aD proportion. 

For similar reasons if a low view¬ 
point is chosen, there may be a big chest 
Nvith a small head, or a row of enormous 
legs in front of a series of small bodies. 

In conventional portraiture many 
professionals use the camera at about 
eye level for head and shoulders, and 
employ a lens of considerably longer 
focal length than normal, obtaining an 
image full size on the negative. If an 
image of the same size were attempted 
with a wide-angle lens from a much 
closer viewpoint, the nose or other 
prominent portions of the face \vould he 
shown in exaggerated perspective, and 
the near portions would be enlarged out 
of proportion to the rest of the subject. 



Fig3. % and 6. Lefc, (jortnlt with figura in Correct proportion, due to 
subject being nested and camera being at eye level. Right, rejult of 
holding camera too low and pointed upward, with subject standing. 
Head is distorted In relation to body 
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DISTORTION—OfTMAft CINE CAMERA 



DilSTOftTiON. Rfin And I. LvH, Iidw ■ ikw jn isAArRiitlv 

Mnn*(uriil Vnwijtf 1[ Ttr7 quinflni thw phac^ijn^ liKjk» marw ni^rlV ca^fwtL 

RJitil- Lh^ iJjnw i:y6k«t UhArl it a fmur dining wJrk | |wil fbCLii itra. Ai n«rHMl yi«hMni thk 
iABki idi-nEA, bui ie viryd^i qaa^ti^ iffR-un uta imiili * 


'n>^? photograph of thc^ fioiM: and can 
in Fi§. 7 wa= laikcn with a shori focui 
Icnsi, mid thc' camera waa umtI near to 
the sTibjert. Fig. R showp’s the same horse 
pliolorgraphed from a nsoro distant stands 
point with a fairly long focus lens, and in 
each case the animuJ necupics ahoiiE the same 
pictiiFP area on the fiegotive. If tfic camera 
luid been niaiutamed ar the more distant 
liewf-ioint for both exposures, the perspective 
would, of LuuTFc, have IxNPn identicaf. 

W'hen photographing subje^rts sairh as a 
car, the camera should not be held tou ncxir 
or distortion will occui (Fig. 9). If only one 
kns is available it is far better lo lake the 
sjubjccL riincli ^inallcr anfl reJy on enlarging. 

the ideal nuniature negative under these 
conditions would be obi a in ed by using a 
long foe Its lens, the subject filling the negative 
area, whilst the 
caitiLTa [s used rea 
$011^bly far away. 

This docs not mean 
til at a re^dly long 
focus tens or tek- 
photo lens isrequired. 
the usual 5-cm. focus 
len^ on 33-injn. film 
is quite suitable for 
a Hilbjeci niirh os a 
car, if it about filb 
llienegative, wherctis 


a lens of iibuuL 7 
cm. would be ideal 
for ihe Fame sxib- 
iect, if it is to fiU 
fhe entire negative 
and products a 
result as sliown in 

ALFIEh'i^jR 

OtTMAftCINE 
CAMERA. Made 
by K. Ditmor, Oi 
Vienna, and niar^ 
ketnd rn Eiiglulld 
by Aclina. Ltd., 
thk dne r^aineni hr 
made in I wo forms,^ 
for 16 mm. and 
9.5-Tnm. film. It is 
a higli-precision 
3 n s I r 11 m e n I 
fmbihed in black 
and chrome, or lortoisesheii, and has roAny 
foiitiires that set it high among .stih^tandafd 
cine cameniSp and which are found to make 
filming easier and more certain lor the 
bc^nuflT. SiiiglK pictures can he taken by 
a hand crank, and eontinuotis running is 
made possible. 

Among these featiuTH^ are an adjustable 
|jeep-holc to the Spy-glass \aciA'-finder, a 
continually viable and adjuslabk iris scale, 
aiifl a chango-of-speed device which can lie 
brought into pluy without intemiptinn of 
shooting. The adiust^ble pcep-lioJe lias a 
sliding liye-piece which, wfien it is slid to the 
nghl as far as pcssibk. automatically c^onrccts 
the finder fur dose ups: in this position a 
blue-tinted screen covers half of the peep 
hole acting as a reminder that tfic camera b 
set for close-ups, and in addition a red dot 






DITMAR—DOCUMENTAftr FILH 


flippears on the eye-piece^ plait- ajid shuw:^ ni 
once hnw the finder 

Hie second leature is Llmi it iia |KKkdbk to 
5 see, above the vmv-fiTtrier, scales which show 
whicli lens apcriuio Is being used and also 
the jjmounT of exposed film, llius one does 
DOE liEivo to re^move uno's eye Irom the finder 
or stop fUmjtig ior a second to Icara Uiest- 
two impiirtajii fnctj<. There are also exiemal 
indiciHors for lens ei|,?CI'Uiil- urn] amount □! 
film rx"p<>ii&d. 

'flic chanjio-of-sjxtd ck-viri* is workeil by 
push-buttons, one lor each spe^cf lO ujid 32 
pci stcund. A iurlJicr im pro vein i‘nf, 
not mentioned above, is the siiigle-pIcLuie 
device D|>cruted by a separate hand trank : 
the shutter, when this is in use, lenmiiLs optn 
while the crank is at the fop ol its tvcle, so 
that lime ex|K>siuc-!i 
are made possible by 
arresting the- inovu- 
monl of the crank at 
ihut point. 

lelephoto, wide- 

angle. portrait and 
colour filter attach¬ 
ments ar® available, 
iM fitted to the lens 
by universal screw ^ 

« 1 . Dlkimr f J nun. aam ciimir> 

tJueau. The- ierui in wkii> kv}h4m viiu^iiy,«auetkfld 

the fixed-focus model ... 

k a 20~inm. Steinheil Cai5sar^ and that 
o| the focussing camera a 20 -uim 1-8 

RerthioE Cinar. 

Tlie Dhmar Duo pro]ector. by the same 
makers, takes two %izts of film, and the film 
can be duLUged, the makers claim, in ten 
seconds. J'here ate 250- and 500-wati 
mndfik, both with frb Jenses, interchange¬ 
able with longer ur aliorter focus lenses. 
Rewinding is done by motor Conirols, which 
are iiij on one panel, are provided for 
forward and re verse, '"stills/' etc,, and 
p-^nels, nr pihu-hghts, illuminate the film 
Loopia and contiols. 

DOCUMENTARY FILM. A portiayaJ 
nf maiiry. a reporfing of events, the doert- 
iiicntary film cannot be defined by subject 
matter becaiw it is the method and not the 

nuLttfir tlial dLLurmiiieiiE it>9 funrtiun Hie 
producer must, how ever, know bis subject 
thoroughly, H hi-s knowledge of it is 
supcrficin], Lhca tlie resultant film is not a 
documentary': tt is not, m fact. .1 documental 


rticord. Thus, Fiaheiry's " Man of Ariin " 
cannot be so diaracLerized, Tt roman liriaes 
the Riihjecr and gives a false ^icrsptctlve. 

The dLicunicntary^ analy^sis explains how 
and why ; ii can pose questions, but nixd not 
iiocessarily au|jply the an^aver, so loo?; its the 
audience ore given suffick-tU facts from w-hirh 
tu work it out for fhemselves : in a film 

on housing oonditicjita it is not inriimbenT 
on fhe producer to seek a solution to the 
probletn bo puaes or to suggest remedies lor 
I lie evih he exposes. If the film is suffidently 
aiiulyticul it will sfinak for itself. Hui tt i$ 
not enough to sJiow shuts of mtsm building^' 
anil the like : thu^e are only the outward 
signs. The producer must probe tleeper^ 
show Avhaf causes slums, how the people in 
them work and play, within what Hmirs rheir 
lives are bounded, and so on, fn ihe sauu; 
way, eI EJiie is making a elnrnmentary film ol, 
say, London, one shuvr mudi more than 
tlie imptirtant buildings, the porks and the 
attract ion& populdiiy tliiscribed ns "the 
sights.' The flow er-seflets round Lhc base 
of the statue of Hros in Pircadilly^ the street 
deaners, the public-houses us wcD as the 
giaiitl hutelR, the milk bars, the urchins 
paying in the streets - these arc as much 
expre^iii^ioii of the real l.ondnn as 1 ralsilgar 
Sejuare or Si, FauTs^ Cathedral. A film ot 
London must show fh® people of Lou don , 
tt nUiSl be a cros^ sectiun uf aertnatity'. hiir 
note that it can mrely be SUCcessfuliv myte 
than a cross section. 

To attempt to show an aU-embtaciiig view 
in ik short film of a subject such as a big city 
would entail abandoning Lite auiilytical 
approach. Eetrer lo concentrate on one 
aspect ■ London shown through the eyes of a 
diy worker from hts arrivEd at nine until hb 
departtirc at six « the piuks of t.ondnTi (and 
necessarily the people in rhem| . the nurse- 
tiiaids flirting with soldiers, riders in I he row, 
small boys nding on soap-box outs, llic 
down-and-Diit?, the. park in eitrly momitig 
and the papcr-aifcwn pai k m lTel cveniog, 

lb take another example : in a him in¬ 
tended to be a documentJiiy' of, say, ^n 
arterial road, it is not enough to show ii arioti^ 
views of it iiuch enn be see.f\ by any 
pas^ser-by. The producer must lust get to 
learn much of his subject as hr can The 
audience will need to know tiie JL-ugtb of the 
road How many accii^t^iits have tiicre been 




DOCUMENTARY FILM—DOG PHOTOGRAPHY 


since it was opened ? Were they due to 
culpable carelessness and excessive speed 
or bad lay-out. For instance, is there 
adequate lighting at the cross roads ? Are 
the banks too steep ? Are the traffic lanes 
used in a proper manner ? If accidents have 
been few, is this due to good design ? How 
many vehicles pass a given spot in a given 
time ? Is the road safe for children ? Is 
there any ribbon development ? To what 
and to where is it a short cut ? Has it 
relieved congestion elsewhere ? Why, in 
short, was the road constructed ? 

The advantage of the documentary method 
is that it readily conforms to the amateur's 
requirements of a film that can adequately 
be produced with a limited footage and that 
does not pose too many problems of con¬ 
tinuity. He is dealing with facts and not 
fancies, so is surer of his ground. But he 
must feel strongly about the subject he 
selects, and though he is dealing with actuality 
his approach must not be too objective. An 
English landscape painter goes to the scene 
and paints what he sees. The Chinese painter 
wiU also pay many visits to the scene, but 
lie will not start to paint it until he returns 

DOC PHOTOGRAPHY: A 


home* He will have co-ordinated and 
analysed his impressions of and reactions to 
the landscape, so that while his picture will 
not be linearly accurate, it wall be a vital 
expression of the scene as it appeared to him. 
That is the crux of documentary : the 
producer should not have great concern with 
how a thing appears to other people but how 
it affects him, and he must be at pains to 
marshal his facts so that what appears plain 
to him is equally obvious to his audience. 

English documentary films are among the 
best in the world. Unfortunately their 
distribution is sadly limited, but they are 
frequently shown in news reel and repertory 
cinemas. They have a longer life than the 
average feature film, so that the list 
below of films which should be seen is not 
necessarily invalid because most of them 
were produced from 1929 onwards: "Granton 
Trawler (directed by Edgar Anstev) ; 

Drifters '' (John Grierson) ; " the 

Voice of Britain " (Stuart Tegg) ; " Contact " 
(Paul Rotha) ; '' Six^Thirty Collection (R* 
A. Watt) ; The Song of Ceylon (Basil 
\Vright) : and ” Night Mail ” (G*P.O. Film 
Unit)*— Gordon^ S, Malt ho use. 

SPECIALIST'S METHODS 


Tfiomos Fait 


No domestic animal is more suited as a subject for earners ^ . 

his mtelltgence, hek of camera sh/ness and appealing ways hero the 

attractive and “ to-the-fife " studies withoutVreat dffficuky Here M? iSf “ obtain 
specialist in animal photography, explains t^e methods he adopts^n’SwgrTh So« 

See ako Cat ; and Horse Photography & E 


F or so long a time has the dog been con^ 
sidered a friend and companion of man 
that he has lost that tendency to show 
camera shjmess which exists %vith so many 
animals. He has almost developed a liking 
for being pliotographed, so the would-be dog 
photographer has a somewhat simple task 
when he sets out to make pictures of his 
favourite dog* 

Almost any kind of hand camera can be 
used to get snapshots of dogs, but there are 
one or two types that are particularly suit¬ 
able for taking more carefully conceived por¬ 
traits* Most hand cameras are fitted with 
lenses that have rather a wide angle. These 
are quite good for taking general views, but 
when used at a reasonable distance away 
from the subject to be photographed, they 


show a very small picture on the film. To 
get a large picture, especially one of a very 
small dog, it is necessary to get very^ close 
and distortion often occurs. 

The lens therefore plays a very important 
part in successful dog photography, what¬ 
ever kind of camera is used, and it is just 
as well to discuss first of all the kind of lens 
that IS most suitable. If one of a short focal 
length, or one with a very wide angle is used 
to photograph a dog in any position in w'hich 
the head and front are nearer to the camera 
than the body and hind legs-^'.^. if the dog 
IS not exactly in profile to the camera, the 
result vyill be considerably out of proportion. 

Should the lens be of long focal length or 
very narrow angle, a telephoto lens, for'in¬ 
stance, then very much the same effect will 
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GROUP STUDIES OF PEDIGREE SPECIMENS. BackEroiitrid and lifhLinf were carefu^y lelecced for theie two pictures la 
chat the texture of the coits was brDug;hc out to the fulleic extent. The Sealyhams in the upper photofraph were photographed 
on a atone step^ which gave the re^uiiice unobtrusive background^ and the lighting was subdued to avoid har^h rendering of the 
colour and texture of the haJr. Soft lighting was also employed for the lower picture, with the reiuft chat the characteristic stikiness 

of the Saluki's coat ii finely and delicately recorded 
Phofos. Thomas FalS 

^fOI 







DOG photography 













bt i5 nDtifuablc m [iTuss pirtiire.^ of 

crif^kL^. when the bouler seems to be loo 
Cloi*; LO the kir.^iiTi. Tiiift dyitortion will 
be very much hi evidence in the pliuLpi^apli 
of 0 I’ho and tronr will not i^ppear 
tn i}eJoiig to Lbc body liiid [iiiiilcjuuj 1 er>js ; or 
if the picture is ol the he,td only, then the 
:incl forefurK will be our of pmjiortion 
to the eyes and ears, and piossibly out of focus 
;i«k well, mid tiie Ctudt of i\ni liicu will u.p|>ear 
exaggerated. If these facts are borne in mind 
when the lenti lo use, the hrsT 

Steps towards die making and 
taking; of g^xid photo^phs oi 
ilo^s will Lave been made. 

Camera Choice* As regards 
n camera^ die reflex or twin 
lens aimera with a full sbjc 
fortissing scTTiui* sliielflot] by a 

huud tliai can be looked down 
into, is a vi'ry suitable type. 

ItB great udvnnta^r^ is that it 
can be held waiat-high, which 
15 a gtHMi vicwfioint for most 
doi»s. and Eiriles$ the subject is 
a very sum II dog on the ground 
wni be at about 
the correct ncjgnt. 

Tlioji! however, a smaJl 
" un^edag" w'ith th^ reflex 
emnera, caused by die exposing 
lever haviHG to move the 

^ rL*tcQ 

izurrur out of the \my beforo ^rh 
the sfi utter acts, and this 


makes £irui:h a type iinsuitahle 
for action photograplud. This 
slight deky does not occur wuth 
the twin lens reflex carnenu 
Another type of camera 
wlndi is iiseii largely by press 
men has a fidJ-sixc viow-fliideii 
on top. The camera is held 
pressed ugaizist tbn 

the raised sbuuiLit^. 
nniattire caonem has 
Its H^vautages aI-K> ^ tLu: 
coupled range and vicw-fijider 
gives u cancentratfd view of 
the subject^ which turn be 
w^atdied duKng exposure, to the 
exclusion of any distracting 
Burmimdings, A htimg can be 
supplied ivitb some types of 
miniature camcia thitt cuabies 
severaJ expoiiurca Id he made in quick suc- 
ccsiiion by a trigger release iiistend of Jiavir ' 
to w tndoji diy film after each expostirc. Thp 
or four pictures can bti taken in a second 
two, which L 5 :a great advaiitugo as dogs 
so often change dicir exprKsiotis and spring 
intu [Xisilinns immediately the snap has beou 
laken. 

riivre is a big variety ol lenses m.ade fui 
this lypt of camera^ many of them of 
suiLible foc.il leugtli for dog photography. 
Both die press camera and the minhiluje 


w-d*| Wr. Irt I h\% 

bE ukEduh at e^ikllH. 1*11' dlflMJn k| tUtrUJll tJ^t 

flit q 4 X Jl dvCiKK.cd (B tin bcii 44 r 4 i^£ 4 X« 

r 5 o- 1 Mi fol 
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Hi AD STUDY» An Im^runt pofnc Cn editing a dose-up of a. dog is the means 
wiiervb/ his attention Is aroused. While sounds and moveentnts are required to 
fix his interest, they should not he so pronounced as to exdte the subject unduly. 
Here is a line study of a lively wire-haired terrier taken with the cacnera at dose range 
Photo, fC, Reiu 


camera have to be held up to 
the eyes, and as this gives too 
high a viewpoint for dog 
photography, it is necessary 
to bend down or drop on one 
knee when taking the photo¬ 
graph, if the dog is on the 
ground, or on a low bench. 

Failure to get the correct view¬ 
point will cause distortion in 
the resulting picture, especially 
if a very small him is enlarged 
up to about eight or ten inches. 

Too high a viewpoint makes a 
dog look short on the legs. 

Lighting* Lighting of dog 
photographs is very important. 

Direct sunlight is not advis¬ 
able, even when the sun falls 
on the subject at the correct 
angle. The shadow's cast are 
so strong that the shape and 
often the colour of the dog are 
altered too much. Smooth- 
coated dogs can look angular 
and skinny ; long-haired ones 
can have silkiness of coat 
exaggerated to look as if the 
coat were wet or oiled ; soft- 
coated dogs can look wiry; 
and a wiry coat look too 
coarse. 

A white dog photographed 
in strong sunlight can look 
like a black-and-white one, so heavy will 
the shadows be, and a black or red dog 
can look almost white in places where 
the sunlight catches the gloss on the coat. 
The best pictures of a dog can be taken 
on a dull day, when the light is not too 
strong, but mth the source of light at an 
angle of about forty-five degrees, preferably 
on the hindquarters. Too much top lighting 
must be avoided, as it will make smooth- 
coated dogs look lean and out of condition. 
Do not take photographs under the siiade of 
trees, though the very edge of the shade cast 
by tall trees can be a good outdoor studio, 
especially if the dog looks to^vards the shade, 
and not tow^ards the open light. 

The shadow cast by a wall or a house is 
helpful. Try to arrange for the camera, 
dog, and background to be ah in the shade, 
and do not let the dog face the mass of light. 


or the eyes will be flooded with too much 
light. It is veiy^ difficult to see to focus on 
the screen of a reflex camera if the sun is 
striking round the comer of the hood. A 
hazy sunshine is often a good light to take 
photographs in, it gives a sparkle to the 
picture. When the sun is low good effects 
may be obtained, but the dog should not face 
sunlight that will produce a beady light eye. 

If dog photography is attempted indoors, 
close to a large window^ is a good place. 
Auxiliary lighting can be used in the shape 
of a five-hundred watt flood-light in a 
reflector ; not a spot-light, as it is too much 
like sunlight. Dogs are very susceptible to 
the heat from these lamps and soon begin to 
pant. Many do not like strong electric lights. 

Background, The photographer must 
study the relation of colours in choosing his 
background, which should be subdued and 
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There :^liiiiuJd 1 k^ ^iililiaFini con 
Srniii iij bring ont the speclui featLirtrs of bin 
stibjeci;. Beiiut}' of outfini:, for insiancc, can 
cleurly hmit^hr om by iisin^ ii eoiitni.^ting 
hacksTCJund^ but iln! ejcpressioti in n head 
j^tTisU^ firbn, lx» tveitcr obtaiiied by thf 

tniu ilie hackgriamd and concx-jj- 
traring Ihe lighting un Uie fcatijm^nf the face. 

Avoid Slower-lMTil^, shnii^s and irtXii. which 
even if in the distance <un ap|jv:ir m if they 
w'Cnj growing out ot the back ur head tlm 
dog when iJiey come un the fiiitline, S^ciTH;- 
timeH when boih the camera and tljo dog are 
in the shade ami tlio s^un m on the back- 
grouTHl, it will strike distant objects and 
bring lliem in np^Kiamnce dose up to the 
ling, A laurel hedge. o\ ivy^L-overed w^nll 
well away in liin dijaianee, in tfie shade, will 
look like noildtig in parlicuLir , hut m the 
ynn^ljino each loaf is n mirror and thtv will 
look Like a mass of spuis. 

A well"Clit lawn is a ^ood plaJn hark* 
ground for many bievdi^, jf there are iiji 
tJahiifL> or fallen leaver on it, Lighi grev. 
while, and fawinzoloiirefl tings stand out 
dearly, as tJie gni*; phoiograplib, thirker than 
the dog, Wlicu gj u 2 =a is used as a backgioiind 
for bbek anti riirk grey dogs, it Edint€igraph5. 
lighEer Uioii the dijg. Browns, ra^h and 
golden colfiiirs do not pliotograph well 



^^ClAL 13fC PR ESSIO N. ^■fl ui 'obn^iti iJiJi ihi » im. 

<.M.ul ll,iirla£ .M 4MclK»rtj| aflxhi,, lllimin.iio, 

iria th* rmm Irt th# fr^ti wauU h*** t^n Si ^ " 1 ^^ 

WwiJO. FflJJ 


agaln-st guih®, and in a sulKlued hgiii will 
merge in to it tuo niudi. For these colcpuf^, 
a Lighi roatlivay or gravel |Hilh, cement nr 
rough-cast walls, is more suitable, .\huiAst 
any eulonr^d do^ will phulogTaph well on a 
stone tertacep, tur lyLuf; down on grey sie^w, 
provided* of couri^e, the fight is good, 

fso. or Pan. t^encraHy |J^l^t:h^omatlc 
fdm is tioi really ii«‘e.ss:iryv U is apt Lo give 
an t.vaggemred rendering m the colours oi 
the cfiat, so jiindi w that tlie effect b not 
seen by the hnnian ey='e in the same degiec. 
and a belter rendering of the eolonrs c^n hr 
obtained on ordinary orthochromiitie film 
I'anchrotuaiic him sliould 1 h^ used when 
phijtngraphmg breeds m which the ri?d, 
yellow* ur golden coluur predominates ^ foi 
iitstiincej use onhochroniatic film for a 
t^mic eockiT and a [Jimchromatk fur u ^oliicn 
corker, a4id the distinctiiui in colour will 
show rle.'irly, Lem on and w'hite will require 
iwnfluotnalie film yf the rendering will Ijc 
the samp a^ a black and white. 

Posing. If attenrioTi to the fon?- 

f^oiiig iKiints it should noT be diificiilt to 
obtain go-CMa photographs of |h t rhjg&. They 
can iieariy alw'ttvs lie made in ohpy the 
instntetions of rhcir owners. A gocKl plan \fi 
10 fuid ouf some familiJir attitude tliey-adopt 
when in thefr own homes, and try to gel 
them to assume this in the 
Tj^lCtledspn tliui iifiicrviiig 
iu? a icin^Kir.bry' studio; 
Then n h t ii i n the final 
expressiun by getting rJic 
owner lo say or do some- 
rhing Id attract tlie deigns 
iiiEention without causing 
II to move. Sf>rnc rimes ic 
is l>etter for the owtiur 
Ur {bs^ipjiear from view, 
and the Tnere sound ni 
iiL{ voice in rhe distance 
will bring tJiai bright 
listening look rhiu photo- 
graplrs so wdl. 

iJogs that arc enwily 
e.^dfci] nml voiy^ quid 
methods: buU bouncing 
iind throwing stones often 
excites them so miicfi that 
thn longue begins to hang 
out and tiic tail to wag. 
l>ogs that urc exdted 
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I M itCTEOM, §^nt>w\ phpt&irinhl of *>14 u Ih* ibOri 4 itiinl*luP# um«rA wUh m. iaEv- 

if iidminbrr lu^lilQ- Th* EWO lfrH*rJ. ai 4 iho^n. warm IncvnL an dbarr work En thm EiHEd. md Khm pliJiEpgr^pli-ir 

lEOvd 3t c. dii.taiiu ID Ji to iv«Jri dliriirfaJni; [hnni 
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beyond control and isiil noi shut iheii 
mouths can often Ik* .snlnJutMi and mjtde to 
sliuL them Lt^mpuraiily by touching the 
longiin with a ctit lemon or ^ucezin^ a liiUe 
of the Juice on the side of the mouth. The 
«ffw:t should be watched carehiUy, □$ some 
ilo^s sulk at on-f:e with thui mratment. 
Should a dog's tongue become elongated so 
ihat it pmtmdes and rurh up^ give np the 
id<ra uf getting tlic mouih shut suid give the 
dog a long nestn As a last tesort a piece of 
ihiii black silk can he tied rounil the muutlij 
but never do this with an old dc^. 

The photographing of sho%v and peiligree 
dogs is a iieucLi more difhcuU proposition i 
It has bdcoTTie a highly specialised an dneo 
ihc numlK^T of breeds thnt ari? now recognized 
and sliow ti at ail Lite priitei^raJ dog shows 
has increased to about eighty or mom. 

Each hrcird has its fazhodult: of puIiiLs, bind 

every owner of w pedigree dog w^ants all 

[tf: good points showm in th^ photograph. 
and any kid puiiLls hidden or Loued down 
to m^isifoitUy. Tfie photographer must hn 
fully aCfinainLcd with thcf-c jx^iiits. 

in lienie breeds the ears, for instance, 
should be forward, up, and either pricked or 
V-djaped, wJiili; other breeds should be 
portrayed with the ears bifl back and dosn 
ro the head. Some Hliutild emry Lheii tails 
over ilicir backs, straight, others with a nice 


curl, while many carry their tails smartly up 
and at riglu angles io their backs. 

Thft photographer should thereJore get all 
his instructionH well mbanorizt.d before he 



' ouif eur.* On« oP limpt+it b«t m«t ^itutcuT* p««i 

f*- &4>rT^IIU-ii Hvn Jn tlia 49l a i^dIbS pup. 

C 4 j« iWuli bfe uArdxvdr hHwuviir, ta avoid dScnnuiB iltrujN 
uCapTlI^ Toa hlfh a vLawp^tn^, 
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Slati:- work. CEtiBrafly ^pp^iking. tin; dtig 
should bfr stuidiiig up, 1/ in profile, all four 
Ies5= sHuuM he. seen, with ihe front Jcg tliar 
15 faribor from Uie cuxncni slij^htJv tn from 
of Tile otlier, and the hind {e^tii ^iiiii]:ir]y 
positioned- 

Terrier Erttmds should ahviiya IfKik 
intOii:^ly inLuroiiti^d, stand right up on their 
tf>es. with very sTrmffht front not wtd« 
apuitf Jevcl Ljacks, rail? well erect 
and nock well up and not poking in any way. 

The Big Breeds shniild look bij^ in tlie 
photo^^raph : they should sisud sniindly in 
from, ]cgA straight, nor stretched out, leaning 
back not too close togctlier. Thej'^ should 
nof dip in the back nor fook slifT on the 
huid legs , a gtutx-fuh natural position, with 
The hind le^ not tioo wide dpinl. 

Tin: ]j|joLo^ra|jh should always give some 
Idea of the correct si^ of the dog portrayed. 
Fill out Lhe miirgins ffir a big dOg, and show 
plent>' of " surround " for a amall dng. 

Ls very' important in show dogs. 

Toy E>ogs should look amalhand rheremuiaL 
Ih* no trace of shyness or nervouarass shown 
in any dog phutugrapfEed, #man and ulen 
Though ionall: and a$ their 
faces are so small jflpecial 
atleiitiuti must be paid tO 
the eyes or they wLU hardly 
show. 

The best way ta set 
ahont photographing a show 
dog is to gei the owner to 
place nr ^ up ifie do^ Lii 
ftoiLt of the I'ameni, mtirhas 
one would tn from uf the 
judge in the ?how ring. 

Having done this, soineoue 
eL«e attracts the atrentiou 
of the dog in the right dirE^c- 
Tion , giving the ow'ner time 
to slip clciit , immeillately he is 
' snap " and the picture h taken. 

Sometime? the head and tronr are gotid in 
one photofipraph ajid the hindcpiarlcrs «uid 
tail good in another. Prints can be made 
fioni both i-n^sitiona. cut up and iolncti 
togerher. Ihe requiting combiued picture 
can ilicn be rc-photographed, 

DOLLINA cameras, .\mong mmia- 
tuxe ciimcnis^ taking a j6-e.vposure leii^h ot 
dm: film and giving pictures 36 x ninh. 
the Cerlo " I>uIlJjia " range, of liOrnmii origin 
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and marketed m this ccunirv by Messrs. 
Ac Lina, Lrd,, has a ccnisiderabfe repuiatton. 

Tht kicat The Dollkm HI, incur- 

fKirate? the follLPwine features: BuUtdn 
coupled nmge-iinrler, si i lit ter relcjise' on to|^ 
of the camera IhhIv biuItHn vitw-findct. 
corrected for paroJlax , prevention of double 
cx|Xisure by automaTii: coupling id sihuttcr 
relcuse and film winder ; automatic exposiue 
coiTOtefp and depth of fociiH table. Tlie lens 
fruni 15 earned cm a foldlns ba'^eboartl. 
h^Kussing i.«^ carried nut by means of 5 
coincidence type range-finder, 
riic back f^f The camera is hinged for load' 
mg. the ca5»:tte i<; dropped mtn the xponi 
chamber and tIr- roivinding knob is cng^iged 
ivirh it. Tilt: tapered end uf thefilni is insert^ 
in the slu cl the take-up spool mid the film 
draWTj taut. .After eadi exposure the fihn 
win tier is relea&ed and the fihii Ls wound nn 
iTtiUI the Tuechanisiji antomaiica.lly luck^. 

The Dolliiia III is fiiiished in black leaiher 
and iill meial p^irts are chromium plated. 
The camera is available ivirh Xenar frb. 
Tisffiar Of Xennn fi Itiia, aci'firdmg to 
price, and is titled with a Compur {ii 3 flO) 
or Compur rapid shutter 
spectlEtl to t/5Qo sec. 

The dimensions of the 
DolUna ITT are y 3* X 
ijins,, aiid tiie is 

If;! UTA. 

The Dollina 11 simUor 
111 giineral to the 

Model in, except that llii: 
nuige-fiijclcf h on top Ol the 
body inirtead ol 

heinp coapieiely built-in. 

EUid th.it Uie camorsk laok-s 
certiun mlineiiiciiu ol iLo 
iiiflicr-priccd model. 

^ __ DRYING NEGATIVES 

AND PRINTS. The process of drying; a 
tm; aliei wiLshins is quite straightfor\v,inJ. 

Js evcrtlieleiss t here are .-i few »i m pie prccaui iotis 
which should be taking neijaiives 

from the water, sluike ofl ubt mueli 
Mtrplua moisture as possible, and tvipe ihe 
buck with u piece of dryr rag. When tiie 
negatives have been placed on the rack, 
the Iwttoin mmer ol cacti should he lightly 
touched Mr^th a piece ol blottuii- fiapcr to 
draw olT any accumnlaUoii ol 
quickly as possilile 


tlDlliniy mlnlWBrt wrsiy 

Csunjufr 


clear 
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DRYING 


Tlioic Lue dtying racks nn tlii! iimrkel 
which for tiic uaifomT drying 

of plitiiH. Tin: iurgatives are dnfie lu- 
giiKh^v that li is diifiniU for ilic air to 
HiTulatF freely Ijet’wtMui tbcni- Tho rp-^siit 
of iLu^ is limL not oJily do the platta take 0 
lopg time to dry, btit tliey dry ttnovcnly, 
:inrl tliiH givt!S rise to so-calted ^frying 
marks ” viiriations of density from top to 
bottnm of the ncgalivc. It is ad visible tu 
use oiily each second, or third gruuve. 

KoU-hlm, on rKniovaJ from the 
shoEikl be czuelully ^viped froni :leiJ back 
will I ell her a piece of damp wash “leather or 
,1 cifjrniMf ^fjxinge, to remove all j^iqjlus 
iiioisLurc. If drops of water are allowed to 
renioin on (he. film thi^ will show', after the 
film liifi dried, as circular " drying marks"' 
of neater density than the rest of the (ilm. 

Both plates and films should be kft lo 
diy in an ciry' hnr dnst-frea plactv since dust 
adheiTS only tiKj readily to the momt 
gtikl me. The quicker the ftlm dries Llie better, 
since every moment tliat it remains wet it 
if. liabk to accident, but car^ ahould be 
taken not to place rn^ativcai loo near a lire 
to acromplwh Lliis. Under excessive heat 
iIlh walcr-kden gelarine will easily melt. 

Care -should also be taken, when drying 
Spools of rolhhlm, that a sadden draught 
does not blow them into cOiuact. 

Rapid Drying. Flates or prints can be 
dried rapidly by snaking in two baths 
of metbylnted spirit containing jo [jer cent, 
water, and then placing m an air current- 
For drying raU-filnii rapidly after the 
final wasiiiog, pass them backwTird& and 
foi wards through a lo per cent, solution of 
formalin for two or three minntes and 
remove the surface moistiim. Consider able 
heat tan then be used to dry the fUms quickly^ 
Ne^-er attempt 10 drv films by repeated im¬ 
mersion in met hylated spirit, aa this will c^use 
the oelUiloid buHe of the roll-Film to cockle. 

Rernoving Drying Marks from Film^ 
Tlie negative should Ire cutnpktely bleached 
through in a bleaching solution made up of : 

Potassvuni hfrtiuLdt! .. -. gr^- 

fVktassiuni femeynniJe ■■ lo gB- 

to each oimce of WTiter, After bleaching, the 
negative is wa.shed and theo fully r& 
developed in a iion-sloining fievelopct. 

Drylng^Box for RolJ-FifiriS- The device 
here descrihed and Ulustrated is eaay to 


fUiike and very' uHcfuJ in the user of roll 
films, for not only does it reduce the time 
required for drying but nifty iafeguards tho 
him from damage and makc^ tlie setticmeut 
of dust particles on emulsion almost 
impossible. 


It consists of a Ion, 
both ends and with 



OHTINQ^IOX. A unt^ 
Mr floH-nim. 

An dt'iCtrk a iIm4 tar 

ih* j^r wuhij iiv» 
Ekta flw* U ntaiuL tlli* fkl m 


wooden bos, open at 
the front hinged Lo 
swing clear. tnridc.O t 
the top. is TnoimtiHla 
jiteel pill, set in a 
wood block half an 
inch thick (ilihi is to 
p I c V e n t the film 
hanging roo nlusu to 
the back). On this 
pin is hung nne of 
the special elipii 
riiadc for gripping 
the ends^ of fibns, 
while a skiukrr cUp. 
but weighted with 
one ounce of lead, is 
kept fur the tower 
end 

At the base of 
the box is mounted 
an electric lamp, and 
the whole b fi.verl to 
nny ronvenient wall 
near an electric light 
plug. 

In practice the 
clips are put on to 
the end'^ of tbc strip 
of film after tlib has 
been wiped down, 
the top clip passed 
o%'cr the pin. the 
front cln^d and the 
light switched on. 
The lamp, being so 
mounted that U lies 
just inside The base 
of the bos^ gives Ofi 
heat which c^tuwyi a 
cnrrenl ni wanned, 
but not hot. air to 
Lravel upwards and 
past the film. Thb 
rate of travel of The 
warmed air, while 
not fast enough tg 
create an actual 
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draught and thus suck in dust, is yet enough 
to keep a movement of freshly warmed air 
passing up along the whole length of the 
film. If the him should be urgently needed 
for any particular reason, it can be first 
bathed in methylated spirit, when the time 
taken for diynng will be much shortened. 

The box illustrated in p. 607 was made to 
take the ordinary eight-exposure 3I x 2J 
film, and measures 3 ft. 9 In. long, 4 in. 
wide and 3 in. deep. To prevent flies 
attracted by the light of the lamp from 
entering and walking over the films, both 
open ends are covered with perforated zinc. 
An 18-watt lamp will be found ample, and 
there is no risk of frilling the film or of 
its catching fire.—IF. /?. Lee. 

DRY MOUNTING* This is a process 
for mounting photographs and prints of any 
kind perfectly flat on any kind of support. 
Between the print to be mounted and the 
card or other support a thin sheet of tissue 
paper impregnated with sheOac is placed. 
The tissue should be very slightly bigger 
thanThe print to be mounted. Heat , and 
pressure are applied, under which the shellac 
melts and firmly cements the print to its 
mount. It is a rapid and convenient process, 
and there is no risk of damaging ordinary 
prints ■ no moisture of any kind is required. 

When carried out on a large scale, expensive 
machines, gas or electrically heated, are 
required ; but the amateur can obtain good 
results with the ordinar>^ flat-iron. Dry 
mounting tissue is sold in the standard sizes 
of photographic papers and can be obtained 
from photographic dealers. To mount a 
photographic print by this method, take a 
sheet of dry mounting tissue and lay it flat 


upon the back of the print. By rubbing the 
tissue lightly with the back of a hot spoon 
it can be attached to the print. 


Courtesy of the AdhejiVe Co.. Lrrf. 

Lay print and tissue down on the mounting 
card in its right position (previously deter¬ 
mined), lift the print and touch the tissue 
at the bottom comers with the hot spoon, so 
that it adlieres to the mounting card The 
print is now ironed all over with an iron 
heated to such a temperature that water 
applied to it sizzles slightly, i.e, it should be 
just above the temperature of boiling water. 
If the temperature is not right it will be 
impossible to carry out the mounting process 
successfully. 

A very convenient form of iron for dry 
mounting is the electric one shown in the 
photograph. It has included in it a thermo¬ 
meter, B, so that precisely the right tempera¬ 
ture may be obtained without trouble. At 
A small iron is inserted, with which the 
comers of the tissue are touched to make 
them adhere to the mounting board. The 
iron is also available for the domestic laundrv 
purposes. 

1 he print should be covered with a sheet 
of thin tin or a piece ot browrn paper w’^hich has 
previously been well ironed on both sides, 
and the heated iron then applied with con- 




up while mount, and che corners are carefully lift, 

iron . coo hoc the pHnt will „me .wa, fro. tl 

A polished iron may be ui«d direct on the print ^ 
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siderabJe pressure for about 15 or 20 seconds, 
moving it about so that each part of the 
print obtains heat and pressure. If the print 
is a large one the ironing \vlI 1 have to be done 
in portions. If correctly carried out the print 
should adhere firmly all over, be perfectly 
flat, and have no tendency to cockle. If the 
print adheres to the tissue but the tissue 
does not adhere to the card, the iron was not 
hot enough- But if the tissue adheres to the 
card but not to the print, the iron was too 
hot. It is a simple matter to repeat the 
process until the right temperature is found. 

Another method of dry mountir^g uses a 
mount ant, which is made up as follows : 


Fineiy powdered white shellac ., ,, 2 ozs. 

Borax . ,, ., ,. ,. 5 drs. 

Sodium carbcmate . * ,. .. . * i dr. 

Water .. .. *. .. .. .. ,, 7 ozs. 


A jar containing the 7 ozs. of water is placed 
in a saucepan half full of water which is 
brought to the boil. The borax and soda 
are then dissolved and boiled for 5 minutes. 
Next add the shellac gradually, stirring con¬ 
tinually ; boil the whole for an hour and stir, 

DUPLICATE FILM, Introduced in 1937. 
this film is coated with a special emulsion 
which works by solarization, so that if it is 
not exposed to light it develops completely 
black, and wherever it is exposed to light the 
opacity is more or less reduced according to 
the exposure received. This means that it 
wiQ reproduce either a negative as a negative 
or a positive as a positive. Copies may 
be obtained by contact or by enlargement. 
Fairly high’intensity illumination is required 
in the enlarger as the speed of the material 
is relatively slow. 

For those who are handling the material 
lor the first time, it is suggested that a careful 
test strip be made, with a series of gradu¬ 
ated exposures both above and below those 
given by the manufacturers. In this way 
some comparison can be obtained. The 
question of contrast is an important one, and 
unless care is taken to get a fairly accurate 
exposure, coupled %vith full development, it 
will be found that the contrast will build 
up excessively, and it wiU not be possible 
to retain the full scale of gradation which 
may exist in the original. While this is 
not of such great importance in the case of 
a positive, perhaps, it is an essential matter 
in making duplicate negatives. The most 


suitable developer is an ordinary nietoF 
hydroquinone-carbonate such as is used for 
ordinary bromide papers. Development 
should be complete in about five minutes at 
65° F., although if it is continued up to as 
mucli as eight minutes the duplicate will tend 
to be of a more brilliant character. If the 
duplicate is too thin and much weaker than 
the original, then the exposure time is too 
great; while should the duplicate be much 
denser than the original and of a clogged 
appearance, then the exposure time must be 
increased. 

The image obtained on the duplicate film 
is exactly the same as any other photo¬ 
graphic image, and may be treated accord¬ 
ingly, t,e. it may be intensified or reduced 
as may appear to be necessary. However, 
it will be obvious that after-treatment of the 
duplicate will not give such good results as 
if the correct exposure and development had 
been given in the first place. 

Stanley W. Bowler^ 

DUPLICATING NEGATIVES. There 
are various methods of duplicating negatives 
and transparencies, and sometimes more 
than one reason for desiring a duplicate. 

Broadly speaking, there is often a slight 
falling off in the general quality of any 
copy, which, particularly w'ith some methods, 
is often present in duplicate negatives. It 
can be taJcen for granted that a copy cannot 
improve on a good negative, and often fails 
to preserv^e the subtle tones and photographic 
atmosphere of the original; but, on the other 
hand, it is often a means of increasing the 
contrast of a weak negative, or a method of 
adjusting the density and printing contrast 
of a subject required for specialized work. 
Enlarged negatives are of service for making 
contact prints from processes which for 
technical reasons do not lend themselves to 
direct enlargement, and enlarged duplicates 
from miniature negatives are useful where 
retouching or working-up is required. 

Sometimes, in making very big enlarge¬ 
ments from miniature negatives, it is helpful 
to expose the final print from an enlarged 
negative, instead of working from the original. 

Duplicate Negatives By Contact 
Printing* The most usual method of 
duplicating a negative in the same size is 
to make a contact transparency or positive 
from which a second contact negative can 
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he If die iiiterrni.'^lintp positive Is 

made on a v^jy sJow CtmUsion, un incr^^ai^ of 
eonlrf^l tail be efTteted if desired, and a 
further increase can be addeiJ in the next 
Sftep uf exposing the duplicate negative. 

1"he best intemiediutc poiiilives are those 
vt^ludli are full nf detail and rather wfL in 
general character. For tlus rea'inn ov^er- 
cxfHjftiire miLsr be avotded, as, if any portion 
of the picture bccoincii clogged^ the defocl 
wil] be emphasised in the second exposure. 

Making Duplicates Through the 
Entarger. Duplicate negatives, in any 
rca:a>iiable aiic, UjiJi by reduction and 
enlareemcnt, can be mLde through the 
Litbuger, by fiJ^t exposing the Origliml on 
to a dow him or plaie whioli lalfes the place 
of the usual bmmirir. paper. \'ery biilhant 
illuininalicn sfiould be avuided in order w 
minimise the chancet^ of light scatter, and ir 
is sometimes an adv^iiitage to make tlie 
evjvHure through an appropiiale colour 
fdter, ui A pola setcea. 

Copy Duplicates. Whtn a lleg^lfive t$ 
catefully illiuiiiiiated fmni Iiehind^ prcfcriibly 
by ri^flected ligbt, the canierki can be used 
to expose a positive, which in its lufii can 
be employed for printing a duplicaTe negative, 
either again by trananittcd light and ihti 
camera, or by any of the metliodK aiready 
described. This mcthfxf is often lielpful 
when the onginal has been ratouched, or 


if UiiTe is any reason to apply loraf controh 
which can be effected by shading tiir light 
behind hie iHunlinated ^^a^^ 5 p^lrenc^^ In 
miniature camera work ibL^ arrangEmenr^ 
elfticied by mciUis of one of tlit: devices 
provided for photographing in tlie same 
KiKe. or by Jew magniJicaiion, where Lhc 
origliud negative is aiinnged in the subject- 
franie and h lit from behind, will prove a 
rapid and convenloiit means of duplication. 

Duplicating By Moans of a Print. 
The pfiotcgraphit: quahly of anv copy 
uegaiive ma^c by photographing a print 
Ls ofien disa]>poinfTng. As a gent^ral mJe 
giosiy prinrs ore to be |5releiTed. and great 
care must be taken m the lighting arr.inge- 
meuls to Old rellectJons. With malt ptipcr, 
the s^facii rejection, or specular reitection 
as it is termed, will redticc the light absQr|i- 
tion apart from tin; danger of the paper 
texhire being registered. If on the careful 
arrajigemnnt of a smooth surface Jiialt print 
the ihiinilnution 15 by pidari^ic^ light, whlcJi 
is trout ml led by a poUi scruou over Lhc 
camera luna in a E^rossed positicu 
Polarized Light), such Complete light ab^oqi- 
tioii is possible by tho darkest portions of lltc 
print, that due to oji uffirjeni means of 
eliminating speculai reflection from tlic 
syxlkce, excelleui duplicatcai^ can be obtained 
this viTiiy.^BEJiiS'ARD Af.FrEj^l, Jli. 

DupLicalo Film. 


DYES USED IN PHOTOGRAPHY: 

i. D. KendaU, ph.a., B.5c., AJX., o.f.c 
Hwd €f Dye Pxttateh lubotnlarf, llfot^i, Urf. 


tn lh« manuranunB Af ttiorfeTn pllo»iraphie dvetuDh of differs. _ 

very exien(4v»l/ uKtJ, Mueh of the erei.ren th« hai te«n S Sh™-T£ t ''f* ^ 

tothc^^ne reiftirth iiioeieirt wltS dy«, »hd « frtih ^ 

dyatiuffit bfcame mpt^ impomnt En phoiocTBcihJc erdcessei Wkar ,h»._ i* 

V<rh»fhcie chinuwrdilc j/*, bt,S theyfutlrtionarrE'irtdi 

Stt ifin^ Cel^r Phatogii^hf: Ommiiizini. Dye-roiUn^, 


A siONti the many purposes for which dyes 
ha VO been einployiid in photography, 
' ' the folio wing are the most import ant: 

I. Colour ia:ns£tizing of photogniphic 
PitiuLsions, 

z. Manufacture: nf light hhers. 

3, .Manufacture of d^k-room safelights. 

4. F^^^p^ra^ion of nntj-holation layers, 

y Making colour plates, films and printj?. 
U. J:>escnTEitiinug of photographic cmnihloiis. 

I tie use of s^K;dfic dyestufe deseiisJrizprs 


fct photograplnc materials is diacussi-d 
finder IWnsttbj^rs. the ftiiictions of dvw 
lu till' odicr prm^ossos arti given below. 

Dyej in Colour Sensitizing. Tlit; 
range of colmir «iiaitivftv of phiitographic 
eniuisions is nomjsilly v^-ty limited. Silver 
chlondo umiitsions iLscd chicllv for gaslight 
jnijieni are seiwitivt; tu ultra-viulet only, 
wljilsl sil^'er broni'indidc tmmUions, formijig 
the basis I,i most negative niaturiiils. have 
tneif biaiFniivity for normal Exposures abtiusit 
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ViSIfiLE SPECTRUM AND BETOND^ Hovv the visible jpcccrerm Is split up inta varEaus colourtn. 
all of which are registered by the human eye, Be/ond ctiU range are the uitra-vialet and infra-^red rays 


completely in the 
ultra-violet, violet 
and blue portion of 
the sp>ectrum (Fig. 
i). Since, however 
the human eye is 
sensitive to all colours in the visible spectrum 
(most strongly to the yellow green) (Fig, 2), 
and is completely insensitive to light below 


certain wavelengths in the violet and above 
others in the far red, the impressions of 
many coloured objects recorded by such 
photographic emulsions must of necessity be 
entirely ditferent from those 
registered by the eye. 

Thus, for ex¬ 
ample, greens, 
oranges and 
reds, when pho¬ 
tographed by 
ordinary nega¬ 
tive emulsions of the sOver bromiodide 
type, would receive completely erroneous 
tone values compared with those obtained 
visually. Bright green fields and trees in 
landscapes would be represented as dark 
areas instead of bright light ones, whilst an 
orange object on a dark blue background 
would photograph as a dark object on a 
light background instead of the reverse, as 
seen by the eye Reds, 
in addition, would al¬ 
ways be recorded as 
blacks by the non- 
colour sensitized emul¬ 
sion, plate or film. 

Extension of 
Colour Sensitivity, By the use of certain 
dyestuffs, known as sensitizing dyes, it has 
been found possible to extend the limited 
ranges of sensitivity of these emulsions 


towards the red end of the spectrum with 
advantages which can easily be recognized 
when the results are considered. The e.xten - 
sion of colour sensitivity 
into the green (Fig, 3) 
by what are known as 
orthochromatic- dyes im¬ 
mediately gives partial 
correction of erroneous 
green tones resulting, 
for example, in brighter landscapes. Ortho¬ 
chromatism, too, enables the plates and films 
to be used for outdoor photography when 
the light is poorer in blue, with less risk of 
under-exposure than with 
ordinary^ materials. Yellow. 

orange and 
bright red colours 
would, however, 
still be incorrect¬ 
ly reproduced by 
orthochroma tic 
materials, and it is only by extending the 
sensitivity of the emulsion still farther into 
the orange and red (Fig, 4) by means of 
panchrmnatic dyes that some correction for 
these colours is obtained. 

Complete correction of tone values merely 
by colour sensitizing is not possible, since 
panchromatic plates and films still possess 
a high blue and \iolet sensitivity which the 


eye does not have, and in addition most 
panchromatic materials are more sensitive 
to red light relative to green than is the eye. 
(Compare Figs. 2 and 4.) By means, how¬ 
ever, of selected light 
filters, correct colour 
rendering in mono¬ 
chrome can be obtained. 
Apart from the ad¬ 
vantages of better 



Fig. Speccrofram shovrlnf haw a. Eirplcit pinchramitic «muUlon pojsessfis % creater ranee 
af jensIcWIcy chan the orthachramatic emulsion 
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Rg. t- Spectrofrann of ■ cypicsl nan-toldur sensitized nejgacWe errmision. Sensitivity is in the 
ultra-violet, violet and blue portions at the spectrum oniy 




Fig. X Spectrogram of typical orthochromatic emulsiofi. The u^e of ceirtaici dyestuffs gives an 
in crease In the range of sensitivity 
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colour paiicliroinuiiir jnaTeri.ik 

-iri? invaliiAhJe tor pilotOf^upliy by artifidal 
EkuLric fnr exampJf^, is much 

richer than doylij^ht in grainaiul rctl 
Thb" TL^ult is that although the speeds of both 
ordinary and pqnchroniatic plut^^s and films 
are .similar in bright daylight, the pan- 
ChTomutiC material witli high oninge and 
red sensitidty retatively very much faster 
LO iJje artificial light. Panr.hrnmafism in 
thft film is, therefore, of i^oza hnporlanci: to 
I lie film Indus try which uses high-power 
elec me lighting and requires a very fast 
colour-sensitive film. 

ITiC devefopmOfit of present-day infra-red 
photography, with its mimerou^ applications, 
is rmolhcr example of the use of .sEnsiti?!erB, 
H -Hli'er bromiodide emulsion, which [s 
completely itisensitivc for norms! exposures 
to the Invisible Tnfra-r€<l, being made sensidve 
by rueans of specific dyeistuffs. 

Various Uses of DyestofTs. In addi- 
lioii to their use for cnlnur sensitiiing 
tiegutive materials, dyestuffs may sdao be 
employed to inereaEe the coToitr sensitivity of 
positive tnaterials, r,j^, chlofide or chtoro- 
Inomide pa[X!rs. Since the range of sensi- 
livjtv silver cliloritlc cmiiLmons is almost 
rompleteiy in the ultra-violet. ga&Ught papers 
arc extretnely slow working when used for 
printing hy efectric light in wliicli ultra-^^iolet 
radiation hi low. By fhc nse of sensitking 
dyes, however, the sensitivity of cJilonde 
emnlHinns may be extended throughout the 
violet and blue, w-fth tlic rtLsult that chloride 
jupen! wHth Kpeeds approochii^ tliose of 
i>roniide papers may be readily prepared. 

Chj«r Dy«s. The dyes in use in commerce 
fall, in tlic [Uaiii. into several wneU-kiiown 
classes, chief of which arc the cyanines. 
Ihilikc ulliur chemiraJ-s employed in the 
photographic mdustiy. sensitizing dyes are 
the prncliicT^ of the nesearch laboratories of 
the maiiufaclurcrs of plintugraphic materia 
and the formulae of most of the dyes in actual 
uac itre Strictly secret. The selection of any 
di^e for a specific purpose, from the ruimerouii 
dyes available, ia not a fiimple matter, as the 
dye must fuJllI nvatiy rcquircinunr^ 

Borne dyes rend to cause fog in tlie emul- 
siOn. wtiilc others arc umitulile and cans# 

I he emulsions to lose colour scimmity too 
readily. The choicu of wenairizers fur certain 
nuiteriaLs. orthochromatk- jdates and 


films, again is resirtcted to thoRe giving 
t!mulsions which itrc not readily fogged by 
the red Kafelights in gencjul use. 

Colour 5 eniftjzing'+ The cohmr scniy- 
tJjsiijg of an cmuTiLun may be carried out 
either by bathing the midv'cd plate or film in 
Ki w'&ak solution of the dyestnll. or by incot- 
porathig the dyestuff in the rmiilston. In 
practice it is fiuind that, utilizing the dyes 
now available and Use mfwiem tecliniclue of 
erniilsion making, the besi results are in¬ 
variably nbuCneil by .addition of iLc dye 
ro the eiiiiibaon. Bathing, indwd. is lo [iv 
recommended only in exceptiuiijil circum¬ 
stances vvlipre the ilyvatiiff is verv unstable- 
In the CE^. lor example, of certain mfra-rwl 
di'cs which lose tlieir sensitialiig |x>wcr 
rnpidSy lii enuilsions, bathing the unseiisitizcri 
plute nr film lust beifore use is preferable. 
For the best ^sitizErig effect the amount Of 
dyeiitnff required ts found to var\' Avich the 
dye anil emuhsion, but it is small com- 
|}ared with the quantity uf s^ilver salt present 
Fur the photr^mpher who wishes to riirry 
out his own colour seiibdHzing by bathiiij'. a 
number of dyes are available. These include 
orthochroma tic. panehmmatic, and iiifra-ied 
iseusitizers, and ccrtaiii of them ore obtainable 
from I he fe^dhig Brit^sh manufacturers of 
photographic materials. 

In general Uie dyestuffs are employed at 
ver^*' luw concentrations in aciutuus aicahulic 
solution, and the iindycd plates sensitized by 
bathing for about three nimutes and then 
rarefi^y drying. The alcoholic suhiUi>Li used 
sliould preferably contdii less than 30 per 
cent of alcohol, so that penetration of the 
oniilsjon does not become too slow, and 
bathing slioiild be carried out either in com¬ 
plete darknes-s or by a light to wdiich the 
^ii^uizcd mater iiil alone is safe, 

the tiicchauisiti of colour sciisEtizing by 
dyes is still a matter of conjecture. It is 
known that certain classes utilv of dyestuffs 
pjssess the prop^ny uf extending till raJige 
of colour sensitivity ol pliEitographk emuV 
ssnns and Bjur with these dyes there i.s a doax; 
relationship between the mlnm ol the light 
most silrungly absorbed by [he dyesiiitf and 
the cnloiir at which the extra sensitivity 
reaelica a rnaximiuiL serLsifizing maxi- 
iniim is usually near the absorption miLxk 
inuin. hut displaced towurds the longer w'ave. 
*.^p red. end of Uie spectrum. Tiie view 


ores 


f^tiernlly ^cce^ted is. tbar dyes are 
sibsnrbed nu the i=ilvcr ssilt in ilii: emulsiun. 

Dyes for Light FiJters. As hus been 
irnmtioriKl previously, ^he connect tunc 
rendeiiTig by a photojEjraphic plate or film of 
any iuihj(?ct poRfte=i=iing a variety of cotours 
Ls iJOL pc^ible, even with panchromatic 
matenaJs, hecatise of the excessive sensirivity 
of the emulsion to ultra-violet, viokt and 
blue radiations. By the use of staitabk 
yellow tlyes %\liich abiunb these r^cliations to 
various extents, it is possible to prepare 
light filters which, when iLsetl in front of the 
lens of tile camera, reduce the over-emphasis 
In tfre negative of roTnurs which the eye 
catinoL iicc. Such eorrcelion filters^ whidi 
give complete ahsorpnon of the uitra^vnolei 
nnd jiartial absorption of the violet and bLuCr 
are prepared from getatine solutions of dyes of 
ttift FTlter YelhiW’ K :inf! Tartnizine types. 

The precise compositien and intensity 
of the dyed iayiT in the filter varies 
uccO[‘djn,g tu the purpo^ fur which IL is 
required r severa] types which give ^mtioub 
deuces of colour ccjtt ect ion vrith pari' 
chromatic materials beinjat available com- 
mnrcially. For rompletn correct ion of the 
oc}lou[ ijiipmssiun obt:iinetl whb h. [;uii- 
ebromatie plate or film, a greenish yellow 
filter miide from a mixTlire of lijnss m iieeizs- 
sar>\ Hie fujictiun of Lliis mixture is to 
rpfhsce not only the ultra-vuolet, \inlct and 
blue rudbtliiinE luitcrmg tlin camera, but also 
the red light to w^hich panchromatic materials 
are .Homowhat morp. reui^itk'e than is the eye. 

Yellow filLcr layers arc also of value in 
oveTComtng ihe obsctmng ettcer of h.T.ze or 
riiuit wtiicb 13 jirnduccd by the scattering of 
light by small particles suspended in the air. 
A very' pale ^tITow filter Ti^itb a paneluoniatic 
plate or film possesses good penetrating power, 
In all cases, however, tlie use nf a filter 
incTuaHeii the pericHl of cxfxKiiiru. 

lu the preparaticin of filters tor other 
siperific purpc^iuH, c.g. colour separatiun 
negatives fur colour printing, dye mixtures 
with the projTifnies of selective absoqjtiuii 
[ijT, conver^Mily, Liaiisniission) of parts of the 
spectrum are utUued. For a snitahle filter 
tninsmitting red, a mixture of such dyss as 
Bciigkd and rartrazitie has Iwn 
recommended, vrhile for the green fdlcr 
a mixfiiiT: of N'apbtbul Giccu, I'ateut Bine 
and TartrnzinCp and lor the bine filter a 


mixture of Acid fthotlamine anfl Toluidine 
Bliiu niity be used. In the case of infra-red 
plate.sand films, too* when it isesseoTial that 
only the irifni-^rixl sen^ilivity be utilized in 
photpgraphiDg the subject, a selection filter 
IS employed. This ia preparetl from a special 
dye mixture which absorbs light from the 
whole of the visible speemnn. Precise details 
of the coiupositiou of the dye materials 
used for filter work are available in the case 
of a iiuniber uf L^Ltuidurd fllLcr3i Only, atid 
can readily be obtained from textbooks. 
Fnrrnulaep hnvi'ever, of rlye mixtures lor all 
other fillers are manufacturers' secretS- 

Dyes in Dark-Room Safeitghts. The 
dark-room safchgliL is a spcctid type of hghl 
filter whose object is to absorb light of a 
cdIuui tu ^vhicL u s|Hxafiii pliutu^iaphii: 
material is unsafe, and to transmit light only^ 
f>f -A coltjur to which the material Is com¬ 
paratively iusensilive. Like other light 
filters, ir ronsists essentially of dyed gebtine 
layers tnoutitcd between glu^ plates, in 
selecting dyes tor a safelight, the extent to 
which tliti light trajcsmittcd is safe £oi’ a 
given material is not the only factor which 
counts. 5i|nre the purpose of the safelighT 
13 tu ciiJiblc the u|>t!ratru to Inuidle lii^ 
materials evith as much light as pos^hb, the 
ViTifual intenjiity of the light is also imj^ortsmt. 
TTius, where a given material is safe to both 
nrange anfl red light, on orr^nge 'safplight I 3 
U> be preferred to a red safeligliL with the 
same safety factor, since the light from the 
fumier appexr^ much brighter to the cye. 

51 any of the dyes iised lor saleJights are 
w'pll-knnwn commercial products which have 
also been used for light fdters. Dyed gelatine 
layers of 'rartrazine and Row Bengal, for 
example* tiatid in combLnuLiuii^ give an 
orange safelighi by v,'hicli bromide papprr5 
can lx; developed in MfetVi wbile a niixture 
of Naphthol Green and Filter Blue may be 
iLsixl in preparing n dark green E^felighl 
for use whb pauchrumalic plates and films, 
t >ther dyes which can be used for ^kllghiH 
are ^^hcplitliol Orange (for bright yellow' 
safelightB). dark-room red [for red safdiglita) 
and dark-room green (for green safeUghts 
oihCf thitn for panclironialic materials). 

Dyes In Anti-Halatmti Layers, Halaliuri 
due lo Uic ceflcclJon iiiid resultant scatteritii:; 
of light by the glass or film support can Iw 
oun^iderabty reduced by backing the plate 




dyes 


or film with a dyed layer which absorbs light 
of a colour to which the emulsion is sensitive 
and reflects only that to which it is com¬ 
paratively insensitive. Ordinary and ortho- 
chromatic plates and films, for example, are 
usually backed with a layer of a red dye, 
while for panchromatic materials a blue-green 
backing is generally employed. Although the 
ideal position for an anti-halation layer is 
between the emulsion and the support, in 
practice it is usually coated on the back of 
the plate or film, since most of the dyes 
suitable for such layers adversely affect the 
properties of emulsions. 

The selection of dyes for anti-halation 
layers is not a simple matter, since com¬ 
paratively few of the dyes or dye mixtures 
fulfil all the desired requirements. In addition 
to possessing the right colour, the dyestuff 
should preferably be completely and rapidly 
decolorized and destroyed during the develop¬ 
ing and fixing processes without adversely 
affecting the properties of the developer. 
Many dyes which are easily decolorized are 
unfortunately regenerated by aerial oxidation 
on the negative after the fixing process, and 
are therefore useless. The solubility of the 
dyestufi in a suitable medium is also of 
importance since it is essential that an even 
coating of a sufficient intensity be obtained. 
Tins coating, too, when dry must not be 
susceptible to rubbing during handling. 

The formulae of the dyes actually employed 
commercially for anti-halation layers are not 
generally available. From the patents co%^er- 
ing the use of specific groups of dyes for such 
layers it would appear, however, that most 
are of the triphenylmethane class. 

Dyes in Colour Processes. In all com¬ 
mercial processes for the reproduction of 
coloured objects in colour, dyes naturally 
play an important part. Every colour- 
print process, for example, inv^olves the 
preparation of either colour separation 
negatives, for which dyed light filtei^ are 
necessary, or of colour transparencies 
Colour Photography, Sections 4 to 7). 
Although for the colour of the prints them¬ 
selves pigments are often used, a number of 
processes have been devised in which dyes 
are employed. These include imbibition, 
e.g. Pinatype and other relief, mordant or 
dye-toning processes, and bleach-out, such as 
the Utocolor processes. 


In the case oi imbibition processes the 
composition of the dyes used varies vvith the 
requirements of each process. Pinat^qie, for 
example, makes use of special acid dyestuffs 
which are selectively absorbed by soft, as 
opposed to hardened, gelatine, while for other 
imbibition processes both acid and basic 
dyestuffs are used, (Add and basic dyestuffs 
comprise two of the main classes of dyes 
known : the former in general are more 
stable to light but give less brilliant colours 
than the latter,) For mordant processes in 
which dyes are fixed by suitable compounds 
introduced chemically in place of the silver 
of the normal image, basic dyes are usuall)’ 
employed, 1 he colours obtained by such 
mordant processes are, however, generally of 
too high an opacity to be well adapted to 
colour photography, but the processes ser\’^e as 
a useful means of obtaining dye-toned images 
Dye-Toning), In the case of bleach-out 
processes in which prints are prepared directly 
from colour transparencies, special basic dyes 
only are used. These dyes in the unfixed 
state are readily decolorized, especially in the 
presence of certain chemicals, by Eight of the 
colour which they absorb. Due, however, to 
difficulties in obtaining red, blue and vellow 
dyes with identical rates of bleaching, and 
to difficulties in fixing, bleach-out processes 
at the moment are very imperfect. 

In addition to their use in the preparation 
of colour-prints, dyes are also employed in 
all commercial colour transparency processes. 
Dyed filters, for example, of similar composi¬ 
tion to those used in making colour separation 
negatives are necessary for both additive and 
subtractive processes. In the case of colour 
films, Du fay color, and colour plates, e.g. 
Autochrome, which employ additive processes, 
these dyed filters are incorporated in a 
panchromatic film or plate, where they act 
both as taking filters for the negative and, 
after reversal, as the colour components of the 
positive. The selection of suitable dyes for 
such processes is naturally much more 
difficult than that of dyes for filters used 
outside the camera. Thus, in addition to 
their colour characteristics, the dves must 
be stable enough to pass unchanged through 
all the photographic processing involved in 
the preparation of the transparencies. 

Among other processes of irriportance for 
colour films are Gasparcolor, Kodachrome, 
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Af^fiicolor (5^^ C^^tniir t'hfiTo^^ipliy, Sw ttnn jji 
•mil TtxJmicDfur. In ull thc:^ pri>uc^:iti€S 

cxilgur tri.iri$p.irengie$ ^treobtaiTicd by ™ ploy¬ 
ing dyes in iliffc^rEnt ways. Technimlnr 
is li subtraoUve process ivliicb cmployf^ 
dye* both in taking filter?; for fejviLrafinn 
nogutivcif mid in the Loluiirln^^ by ini- 
hibition, of the fina! print. Gasportolnr 
makers usan nf fast (Ivl^s which Li 7 i.\ hoiivtivcr, 
reiidily destroyed during devielopment wher 
the PilTi'er imnge 13 formed, while Tvodr"!- 


chrnme and Agfacolor iif^e th<' piinniplc of 
t:ol(f lit di- vclopEticn L T n Llicst la Iter 
rh(^ dy« are forrned by the quantitative 
coupling, whiirt^vo thi] silver image if 
developed, of a colour former, witli the 
nxidatioii prrxiicrt of a (leveloper of the 
parjELpltenylcnc-dhuiiiiic type. 

f he properties ot ifie djies required in mc*t 
eulour pj<K:e!!i£9U9 uru so critical ihat tlieh' 
precise com pr'Sit ton is iistiailymamtaiiied as a 
rjo^ly guanidd j^errm by the hrm.=i concerned 


DYE-TONINC FOR THREE-COLOUR TRANSPARENCIES 

Gero/d/ne Geo^he^aifk 

For ttiwB vforkm who poMssihe jclcnuftc kriowJiMjgp, iTid pf^tEence. 

thff mt^chod of mikinj; c^loiU'red ducrJb«d b&tw hu ii definU^ ippuL 

Baurd on tti^ ‘subtracOvc prmcEplr» thEs dCoHiTi^ provides a means of inakiii| finfl. 
dflliauly eolourod ihdet. md al chough iht work demindi ikll[. thi aqulpm^ni and 
maierJaJs iie<«u 4 i 7 flfe noi: el^boratt 


D YE-To ^^^^'0 has occupied .1 prominF-ni 
place in the mindf; of many reHearcii 
worker? for a considerable number of 
veins, hi If hpcan^e it has vnrv little to oher 
llic cum I Herein I side ol pljoLo^mphv. iicLuaJ 
deiaiJif of the process have seidom been made 

avriilafilc to the amateur. At the 5 :imu lime, 
it IF LI piucetis l\nit ishuiilJ ha^c apiieaJ to 
the worker who hns a little sdentjftr know- 
Ftrd^ic, ii profound respect for accuracy ol 
detaJh and flip ^ame respect forcleaniinfiss of 
ilishcH, etc. This latter point muy m itself 
^ound ^lightly insulting 10 the photographer 
who does llis own di^veloping, but it miuiL Ui: 
remembered tUar be ts dcaliu^ with chemicals 
and dyes that have a lar-reaching effect it 
acddciLially contamiuuierl one with the other. 

The process is based on the t lieory of three- 
colnirr subtractive phntogniphy ; thrre 
Lives are taken through standard red. i,Yeen. 
and bine filter*^, and transpa mnefr* (poFitiveR^ 
pruned fiotn eacli liuj^ntlve. A very great 
deal depends iipon the cJ>aracter of ihe^e 
negatives for Fucce^ful rcsultt. I( is merely 
a WListe ol Eime to expect ddic^itc slides* 
full ol t'xqi.usife gradaTinns of coloTir sneli 
iLs aro jK}Hsible bv tEjit ptoccs®, to be obiained 
from liarah, contrasty negatives* .A .^litable 
negorive rmuit be fnhv ex | used« and treated 
with a developer that gives soft, delicate 
detaib Che hiJih^’Sl liensity «f which slnjuJd. 
nnr a Giiiiniui of 1 -J- 

From these negatives three |wsitives 
m^de liU lantern plates, and a brand should 


be chosen ivith a (one straight Ikie of Ihe 
** chnnirtcnstir crnri'^G." 

There is a very sliuijle method to ciisiiie 
ragy and perfectly correct registration. 
The posilimi of the rod hkcT positive (blue 
printer) should be carefujly selected and 0 
positive nuide ; the three negativc-S should 
now be mounted on three mj pant tv FhGot.s 
of glass larger tlLEtn the negatfvofl thfimgxilvr* 
(a quartef-plote on a half-plaie is about the 
proporrion) by nf a tiny spot of 

scccotinc at each corner. Ttvo pieces of good 
card for vach negative are now needed, 
(khu thicktK^ of ihv glass nl ihc latter) 
a^bout threMpiarters of an inch wide. One 
pietre is placed ou thci top nf the negative vdge 
.on the glass and the other down the left^ 
hand sde, Thes^» are kept in plnct' f>n thegbs* 
witli li tittle HLXcoliEie. Tlie jxiisitihc wlJch 
was rnadu ai Hrsi from rhe red filter negative 
^linuld be YLty canifuUy pbeed lu rcgisLur 
over the (at ter auci two oorrowrr piece* of 
card be shirk dowiip one along the top edge 
and one dawn the Icftdtaiicl side and then 
left till set. When I ho [Kisitivo is removed 
[here should be a dean ri^ht angle into 
which The comer of a plate can fie exactly 
filled : the sanvj pfoceduie diould lie carried 
out with the green and blue hlttr Ttcgafit^e, 
the blue printrr being ti.sud in eneh ca^\ 

M iJie positive from ifie red filter negative 
is the one whiri, give? the dratving of ilie 
subject ibhic-grven positive), diis is printed 
in contact with the emitlsion side of the 







DYE-TONING 


alive, bat in order to ensure abiKiLute 
rej,dstrntion in l\ic fuibihErl slide the positive 
from the filler ne^jative and tlift blue 

^■litto arc rcvcr^-d and printed fhroufyh the 
^l-AS5 of the I:iiiiem plates ; this itiLans that 
special tfuji ijijisa plates tniiST be used, and 
this is also necessary to atake the slide ^ 
reasviiubltir iliiekness for iho normal laiiteni 
shde carrier* 

li, laowever, the negatives are made on 
h[m, u is betEer Eo revense the latter and 
print thmii^h this celluloid. In this case 
it ]$ only nco^saary in Hie registratiou pre- 
pamrion to hx the celltiloid to the supporting 
glass and niuko a riglit-ajijgin comet ol card. 
thiLs doing away with the svider Ririps of 
card which svere used lo le^'el up the glass 
negatives. 

li is Lssanthil thal ihese pcKltivcs be 
developed in a non-taijiiii]^ developer and 
fixed in ordinary hyposulphttc ol soda, anrl 
on no account mnsi add fixing lw> used, dlie 


Luproiis ^ulphoeyonide svhioh rcroin? basJO 
dy<^ [f LiiiiE is nnt a great consideration 
it iii better to let tliv posifives dry helore 
starting im the tnordanting uperatious. 

rhere are nunierou.^ mnrdani$ for conven¬ 
ing ihc silver into a Colourless getatme with 
an action for retaining dyes, hul the wTiter 
has hiimd from e.^tpcriujice that the to IJ owing 
is the most suf:c:esghjl formula : 

^ Cnppt^-autpliiitc 

citrAlr ^ „ 

GbuJal licietiv odd .. ., *, 

tiiaiillcd wic«r . 


yigni. 

6 cn 


suiphiityjjiLfJf? 
t>Ntilled 'watef 



waiihinj; BhoiiW be extremely UiDmiigh, 
as the s%luei[ trace of lic'pa left in ibe slide 

will be disastrous. 

Tlic charaotet ol thesf? positives is veiy 
important, li should be bumo in mind that 
each puHitivtf is nof a finished slide, bur 
one-third of a whole. It Lt v^ry seldom 
that abfkdiitEly piim colours are iner with, 
therefore it is possKihlu tlvn nne colour may 
ho repre^enttHi in all Ihree positivta in vary¬ 
ing den.silies ; in dihr ease the positive must 
be kept very pale, luliy expused. but the 
devclupiziviu shonid be on the shun side 
with The image delicate but fulloldotjU, The 
highEst density should not exceed a G-iiTiraa 
of t.o. AH fug niLut be avoided, but the 
brgb-lights should not be just duar gbss. 

It uitEdt be burnc in rnlnd tlial whai- 
flwer is recorded in each po^iitive will be scun 
in the fuiished slide, as the inordniit converts 
any exposed and develoj*txl silver into 


gcn^i, 

30 cc 
500 cc 

3 S 

^00 ££. 

It is false eoonumy to buy cheap dtemicaJg ^ 
tliEv shniild all be u( the purest quality 
obtainable. The ^oEutions keep sieparately 
far quire a long lime, but when mixed 
speedily dcieriorate. 

1 he working hath of the moidaut i!= pre- 
paiud hy taking equal quantities of " A " 
and ■ B " and using at 65“ F. If imei! at 
a higher temperranire, reticulation 
setH in: but aE a lower lempeni' 
tnre than V, hleauliitig takes 
pke^ v^tty slowly and u hurdenlng 
actiou of the gebtinE occurs. 
The positives should be left in 
iliE kith lor alxinr three mi nines 
with slight agitatioji of the dislu 
smd glioutd Uien present u creamy 
while, slightly opaque appejir- 
ance. The mordUfil sliuuld be 
filled away, and a little dear water 
flowed very gcnlJy in from the ^dc oi 
tliL dtsh, AI this point ii is nec essar y 
to say that thy gelatine surfai-R ot iheric 
iy very soft, thereioie it k usscniiid 
that all solutiuna he cariifidly hitered. and 
the room in which iIie operatiuiis are taking 
place reasoiiiibly dust-proid. ITie writer 
U5£5 sheets 01 glass to cover all di?h« as a 
prcc.itinou m^ainst grit and dust. 

The firsr tot of w-ater that Bowed in 
slinuld be j^ured away, and a second kpt 
put ju the dish m the same cautious martnen 
Care is necessary^ .since it is verv t^sy lo 
waah the murfkmt ouE of the gelaline/aud 
ii the w-ater is poured on the surface of the 
pt^itjves themseives, a patchv api>earaiicx> 
will resiiEt when dyeing up. Afifrf the second 
nf ol Water has bin peuicd over the 
pc5sitives the dish should be Mi without 
asitaljuii for some fnur or Eve minutes. 


Si* 
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ITie irnL-ig^ on the positives shotiirl tieuv 

pnosenl Lkii ;ib.^)fiitdy tniii}3{>ULi‘i:lil 

ap|jcar*uice, AU irace of the creamy opaqne- 
shfinW have disappeaRfl^ nr othcrwisL* 
ihv slide wUl have n muddy, 

degraded coJcuir of thp. rJarity 

which is so churactorislio of tljis procfiss, 

■Jlie dye$'U^d are ot n basic naiiiro, and 
are ns fohmv!j: 

Mt^thvle-ne DIuh For ttHu^sgrcen po«tuva. 

HkcHhiimur H Ffir niu^vrltji jnmU fM;iMtiv« 

AuraminE* Voi yeil<fw fioiitive, 

U is Wise to make a small nmciiinT fit the^ 
dy>^^ a cuiieedlEutcil suliitiod ^vlildi 

:^iould be very" carefiiUy hitered ; the actual 
dye-bat Ils therns^flvi^s arc used viuy weak 
indeed, only a few drops being used to a 
quarter-plate dish, ns staining np must fake 
place ^ ery slowly. Five hours is not loo 
long tor the bhin and pink, aithcnigh the 
yellow is IktUct used a little slruuj^vr, as the 
slide is :ipt lo go brownish it left too long. 

Tf the dye bjiths aiii wEL-ik entiugh there \s 
no need to as^ilule the dish, but if too strung 
n mnttJed appe^ranro will resnti which \< 
ahiiosE inq>ussiblc to riancdy. 

A drop or two oi glaciid acetic acad shoutd 
b* added to the blue hat h, bur on no acenunt 
to the pink dye batlL A little die it: add 
added to the yellow bath will prevent the slide 
Turning hrown, biif shniiUI l>e unncccj^sjiry 
ujiloss tliere is some impurity in Llie water. 

A v^ry great deal ot control can l>e ever- 
cL^d uver lIic gradation of I he blue and 
pink positives by wa-^hing back in c]e.ir 
wafer : thp slifics ar# be_=5t left in clcaj water 
Tvithimt agiUliou, Jitid the high-lghts will 
wash back best. They can be placed again 
and again in the dye baths, but the writer 
haja nottced that if they have been left lo 
get dry for some days^ the gcLatinc hi^irdeiis 
and reftises to swell ugiiin to liTtke up any 
more dye. ll fs not adM&ible to wash the 
yellow positive tiuj mtieli, cvenif distilk'd 
water is Lbt brownisb tendency can be 
a groat nuisance. 

The gTEiat tiling tu avoid Ls too dark a 
stain* and Che writer tind_s it a great help to 
have a piece of the dt.’ifjKrst jaissibJc por- 
niissible tint of cacii slide handy as a reler- 
cncc ; the eye gets veiy jaded after liKjkixig 
at the three culuurs for iuiy length of time, 
and ahiiust invariably misjudges the depth 
qf colour nccess^iry to eacii positive unless it 


has soirti* kry, Thn mii^jndgemfiTit is witlioiit 
cxL-cptlou on tin- dark side and thLrororc is 
troublesome. 

TIh: Biibdieil piKsitiveLH need not l?t! hulsaiiiud 
but must be corehtlly placed in register, 
taking care that the pink is in contact with 
Che blue and the vcllovv on the outside. A 
spot of ver>' dry seccotme xilong The edge ot 
I hi: complotc ^lide some uine befoiu ll Ls 
Ixiimd up wid ensure U keeping m position, 
and ltiL= nkunld be allowed to Lecume 
rhoronghly hardened before the binding 
jatrip ii5 jiut on in fhn usual manner^ 

In ccincluston, attention mii^i \>e diinvii to 
the fact that the x^qrds dye-toning " em¬ 
brace a \cry large field in wdiieli a eutinidci- 
abie amount of experiment has taken [»bco, 
paoiciilarly now that rnl-nur jihirtn^^nipliy 
lias imerested the world of piofessionnJ 
dnf^matography. Tt has a very grp-at ad- 
vatita^e uvcj screcii-pluLc iJioctsjScij—fif>tp 
because it is possible to inake copies, and 
^eoiidJy^ because it dni^iiEit need any gmaicr 
volume of li^^Ui to project it by than mono^ 
chrome: in fact, monochrorne slides and 
three-colour dyc-tonctl sflidci^ can Lo pro¬ 
jected one afTer the other without alteration 
ot projecting apparartis and wiihonr rlis- 
cemfort to the ubaci vcr. 

rhe chief experiments have taken place m 
tile [tlorikintH: the one whiclii liEOi iHitin set 
out in detail by the wuitcr the funmila 
u_serl by Me^wr-s. T.nmi^rc and Seyewir^, and 
aUo by Dr. D'Arcy Powtir, nnd is considered 
by the writer to be the one most suitable 
for tlic ainurtuir. Tlie .ditle^ are remark ubly 
permanent by tlu:i process and the dyes and 
dieniicals easy TO obtain. Some workeni 
daim that It jKi&Hible* by si flight alteration 
in the formula, to make the tnordanr into 
one i^luiitiii \ althmigh rhh ha^ undeniable 
advantages, the writci hu:i noi larsnd the 
nihultj; SCI good as the two-snliiTiou mi-thiKl. 

hixpefinieiitis liavc idsu taken place in an 
endeavniir lo incorporate the dyes in the 
emuLsiuiis. The?. !jfcaiin«i, Ls beyond the reach 
of the amateur unless placed on The market. 

EDINEX CAHERA. Thii? cainerii, of 
German orij^sn, is marketed in this country 
by Messrs. \VftJlace Heaton, Ltd It is a true 
ruLuiature eamem, making ^6 e.>b pu^urctir of 
2^ X 36 mni. buje on stiuid-and tine tilm. 

Tlie lens, a 5-cm. Schneider Radionar oi 
muxiinLini npeiturf: Li collup^ble and Li 




EOINEX—editing SUB^STANDARD FILMS 




for use by iiiiJIing 
Ju^fcv, whfreuprm li 
\ack^ it ifiiQ fK^iiiuEL Ti^ 
close iJlu lens the eolith is 
by ibf Icn*^ 

tubcasligljl Llirn to th^ leJt, 
The leii!^ b fitted whh a 
lompiu sliiEtifir sfweded to 
hVus^iuji by ro 
the front €i!li of The 
lizm i?i fTium infinity tu^l feet. 

Tt* tile r.arner,i. tUi- 

Imttom pfare is unloL-krrl 


it out by llir 
bayonet caldi 


and taken oiJ. The take-up bijHioJ is removed 
from the. ramcra and the filnii iniriirtecJ inm j 
5 ]ot. Tlic take-up spool and 
tiic rasseile atv pkeed in 
the spue] rhani^rs^ iht 
III m hetwecAi thurn being 
into die space between the 
pic rttreg^ate und the pressure 
pktu. The hint en|>'i^ua in 
3 spfticket wlnjcl in the 
usual way. A dirccl vkinii- 
tinrlpr aiul an c x posti re 


m 2 i "’fllr tipttta Trkh 
Ivni 


counter .ire provided. 


editing sub-standard films 


Cor^fon S. Mdthouse 

ef- Aiftriltzur CAff# WjfAdi" 


Skilfut ^itirvg cifinoE liEUStanty nfukc 1 bid nim into ■ ffood *nt hut . u 

than rmprove h. This branch gjT film craft k pmb^klv pV^ 

ceminty of the mrm Fuclnati^g upmf of in^kJ’TEn 

SeeancmgfQrfcrpAy; fjj Miiftadi ; CBnltifuttf 


and 


I T is in ciJilini; his films th.tt tlic unnii^ur 
c)ni>R]:it<>^.tpher cmtrjrks on rhr? creative 
stajje, Tl»f act lull filming miglit fiavc 
bwii mori* nr Ipim mcchuiiicHl, a i hating of 
sceniB and objccls aa the occiuJoii offri^. 
In talitin/* hi* welds tcrjcther the difk-rent 
shots to ten u story or gixie an iinpn><s{rpri. 

It is not an operation to be resen ed imiy 
lor the film pky, the dociimeiicary film and 
otlier “ pirtiiiTS with a putixise.*'" U is ont* 
that every* ly(X* of film should mirlr'rg'o, 
whirl Inn: it lK‘an iinpreteiUiuiiK holiday recurri 
'ir a stoiy fiJm tin a large scale. If the 
iviiuitcuT doiiH not care to ht: Ixithererl with 
It. tot him at least trim the hoginitings and 
ciidiiigi; Ilf hin sliots. taking off twn (ranifas 
here, and a frame there. He ivill he suqtrised 
I low dik iiiinjile process u'i tl vitafiae them. 

He must, however, be on his guard against 
Iwijjg tiKi rlever in trying bia prentice band 
at impressionistk slyliai before he [;io|ii*riy 
utidcrsitands the fnn da men tats. The aitdiencu 
should never he aware «f the " mechajiie5 " 
of a play ; they must not be allowed to realiiti! 
that thi^ are seeing u seriiw of separate film 
sttipH. if one heromts too preoccupied with 
the editing, Uicie is die danger that the 
purpose of the film wifi be ubscured in 
recondite tricks. The fust cKsential is clarity 
of expressiijii. If you succeed in conveying 
to the audience just what you had in mind 


wliirn you took tfii* film you will have luadc 
•1 succi&iiful job uf the editing. l.ei the 

IJictnrfts ttil ihc smrj'. 

Same PicturesDifferent Story. 

Muri-fy by ihc altwatiim nf their order and 
length, a rlillercnl mmplejiion ran be piU 
ujHin the Mine picture, which can BiiogcHt 
emoiiufis or fecliiigs noi inherent in the 
s lotji th^tkulvei.. IJ a person is shmvu 
faugliiiig m one shot and tiiis shot is joined 
oil to ono uf a baby gurgling happilv. the 
.nidiciice \n!J assume that tfie person Is 
ki^King at the baby. If a liner « swn in 
medium long shot unri we tlitai cm to ii sceiic 
oil a liner, it M-ffl be a&nimed Unit the liner 
wn m die second shot is the one fcalured 
til die first though tJiL-y might \x differem 
vessels iimi months fiepamic^d the mkirig of 
the Bhnis 0/ tliem. W« cm lake* the slim of 
The laughing mat! and join it on to oul' of u 
dug Ijmg dead by the roadside. By so doing 
we alter the munV rharactsp completiily^ 
showing him to bo callous. Vet in arttial fact 
he might have been IsugliJng not m live baby 
or dead dog but at a private joke of his own. 

Sow consider Ibe following episoda; 

I. Cl!. Cirl'l !iiirti;n'-flricKii-rv lie*. 

?, M C.tJ Miiji ftdv^mdtn; mmi.krrn^^y 

J «,tLU. llu wizci ter .n„j 

Ct*f 
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4. CmWI huHMlf fftJlJi IlllA 

to ^ruwcr. ivliicli slii; uni^J— 

CiU* OPE — 

5. C.Lt Dili AU\i 4 ^- 

6 . ^[.C.U. No mAkim to knocL it 011 c oi Jicr hiind^ 

iTrJ— 

7. C V Shu firtsL iTUl’— 

fl. I V ‘H**: TTTpiirppti^ ipp nn 4 — Citl^ 


<f. M.C.U. LlfA prnibf nn lEif il4}m. 

ID, Ctl Atlf L“i .ii — 

Cut— 

IJ. ^t.CXV lllttl JU dc EtH thdtd (Allot Q rrfhi.itLHh 
,ubi| tlifctn fiipslii^— 

12. To the \irtnJow iriiJ flings it ap^w 

isiTIusr «iH to 

Ciif— 

IJ. A polJ-CBTrLAn who iA sum tk^LnW. tti:-- 

Ctd— 

14. C.U. LdoIev up quickly nnd— 

Ctii- 


fc j. M S Kiitis furwiEiil 

If after shru 7 w arntni^'# the ordei of tin; 
sluiln as fuJlmiA-s: , 14, 12, 13^ 1, ii will .-seimi 
that tlie poliirerniTi lias heanJ tli4> sliui otid 
tliai till: terror 1:^ duo nut mi ninrl: tn 

the- fart ThnT shs has killed tlie mau bm tluii 
iho jHilieorniui iipprojit-Jiiiig. Vet we have 
not altered the shots themselves in any imy. 
It h their order ihsi! prixlunes this efffTt. 

The amiteitr must dismiss from hh ttuiid 
any feeling ihat he must he scnipnfoitsly 
tntilifu] in the pre^niaiioji of hi^ :^liuts, HLs 
only ronrp.m should he (0 show them to the 
be$il Lid vantage, and. if by liic inhuiipulaiioii 
of Thp- him srnps he departs from exactitud*. 
thut Is of no consequence, provided Uiui the 
falsificarmn of the chronologici! order is 
jiistiricd by die I'eirruUs. It does, nut matlLT 
that the shot of the pier was taken nn J hurs- 
duy and t\it sequence uf father fuddu;^^ fruin 
it on SatEirday. The two have alhnities and 
nliauld therefore be joined. It would be 
vvToni^ CO separate them by rlie miorveniiif; 
sUnXs ^vlueh luight Lnw no reluiiuii Co them. 

Order and Tempo* In arranpittR the 
order of the sitobt une tnuHt also |Hrky due 
resard to the nainre of each ; we have 
lakf*n A nmulKrr uf sholii of piinjilu anil 
Uidlic «1 a busy* street. It they are joined 
together so tlint tniiHc and iHideatriani? all 
move ill the same directiDUr the eHeci wUI 
be that of a priK’jGs?=ion. The audience will 
ussujne they are BoiOR sotnowhere for senne 
purpose, and will be annoy-ed if subsequent 
sliot--^ niveaJ that this is noi The case. 

At the same timCK if one ircr^ htmin^ a 
prtxt^ion* a stiing of Itoir the same 


Viewpoint would be dull and uiiinspinng. 
To vitidize them nne rould join a shot 
taken obliquely from the lefl tu one taken 
ubliquely from the right ft tie direi^tton. of 
course, being prererv^ed) and foUow them 
with a shot ol the procession .sdvancLtig right 
at the cameraman. If Lt were a diureh pro- 
cessiiou die shots would be comparatively 
long in length to accord wnii the diguity of 
tlie subjeiiL. Were ii a. procession of unem 
ployed in an U|[ly nlovd wc should cut tliem 
sliorl tit bring uut the hvling nf excitement. 
Supposing, however, ilial the fwlli uf iht' 
iiieij was. barr-L'd by a row nf police. The 
first shots showing the men's advance would 
W quickly cut; thru wr .should CUT abruptly 
to a long shot of tbepollet. iiniiiobiluH waiting, 
n EC efleeL of this nhut of limger footage than 
the preceding ones would be to convey to 
Lbu aiulicncc the reaction n| the marchers : 
the abrupr ebange of u-nqKi a^ugge^ting tins. 

Tlic rcfielitinn of a ^hot can also suggest 
y mood not inlicircul in Lhc strip itiself. 
Fur insranre, a of a dog sitting by a 
gate IS in llsctf urithci i>ariictEc uur aimL^ing. 
Now assume diat a small buy leli^- hb^ dog 
to be good und wnii imtil he comes bark from 
a littir jaimt w'ith Ins pab. Hicv iniike un 
oiler I looii uf 1 1 . .\ {jiiartrr of T he v^v T hroitgh 
ihc liSm. cui in thu shot of the dug. The 
audience will ussunie thai .ill flu? Vtm^ rhe 
bo>^ have been plavmp the dog has been 
puticutly waiting. Repeat the shut ai 
ra refill ly ttmed mtetvabr, and the more 
su>ei:pUblL' uf ihc ladies in tlir undienre will 
he almost in tears at the a|J]:i4ireut |iaLiejil 
devuliuii uf the dtig, .md inrreasingh’ 
indignant with its owrncr. 

Similarly they will find amtifipmeni ina?hol 
ctiai, considered as an enllly. ciiUidv Lacks 
it. Su}>|xi^iii^ the family is on hnliday and 
that lather arranges to run dovni in the car 
lu join them Tor a few diiy^i. RefEire he 
Stans out he overhauls the enginep md om- 
takes a simt nf Lum |HMzriiig into ita buwulfi 
the bonnet of the cur raised. 

If thiji ^lint is cur m at ccrlxtin inlurv^uls 
througliout the film it will appear that 
fathcj WEZS unable to start at and each 
succeeding shot of him mvcstigaimg the 
engiciL' will miiM! iiicrcaijing luiiilscmriit. 

Associative Cuttings I'he nimateur is 
iDiiiully moHl rcliietani tn cut anything 
that he bas token. He would, have fewer 
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if he would in miiul that, 
provided tliL-y are correclJy exj>t>strd, every 
inhot uniiuitable ^o^ ihw film ill Jiaitd can 
almost c^ttUJidy ht fuuiid :l place m 
jirsHliiotinn^ ^ isiippose hO h$s a ihot ut 
two duck^ ^addHii;^ down a hiise but cannot 
lind A plACt? fnr it in the lUni jn liuiid. In 
a no their pioduLtioii he hits :i ^hot of t^vo 
old ladieti .^niblinf; \iiK pEoiiienade. 

If ho Cuts in ihe shot nf the dnek': after that 
id the old ladies Uie one will act aw a rom- 
nioiiLary^ on the other. This leads to li 
consideration of associative cutting, which 
ran bti classified as M) mentid association and 
(6] casual as^ocinlioti. 

(fli MenaJ Association, The sJiQt of 
the ducks can t>c icgbirded :ts nicntaE assoc ilv 
tioti ctitting : ii giv^^ point to the preireding 
shot. The IlOvelicit would wrife ' " The old 
Indies iuiibled .dontt, for all ihe td like a 
couple of duckft/* 

It is the business of the film-maker lu 
expriLs.^ T he similo picTomlly. If he Ls always 
concerned with objective fact his tiiiu will 
lark rumuliitivc interest, lie slionld nnr he 
cunteiU to show an incidnnt boldly und 
wHthnnf cnrumeni, but should rt^nrd by 
iiieona of revealing shor^ fiow that inndent 
adccts the prot.'ignnists of Uh filiii. 

rfr) Visual Association. This hs nut a 
I'. omiTientarc^ hut a linking of seqiiencts. 
A slior is matched with another by means 
of .'i pattern whii'h is connnon to both : 
a man h> car to a casino. Cm from 
a riose-np of a ttir-wheel revoSvin^ to a 
closc-up of a mulctfe-whi^] spinning, ft 
will be noEi^d thin, in tmirr to make the 
sirnclLLTity the mf>re readily a|ip;irrnr. close 
shots are in inosE ca_se< preferable. An 
t‘xampie ni this is given hj page jja, 

We have alicady referred to ihc farr that 
IT is unnecessary' to adhern strictly lu the 
clirotulogical urtler tjf rhe whuts Taken. 

1 here are cases in which not onlv ts it 
turnLcessJity . hut impotbijble ; ivliLii 

t4!vcral people are tlning the sojne thing all 
.Lt onre, as in the siart of a race, could 
show the start in long shot, and thus ^how 
llw actions in the one frame, hm if we do 
this the actiun will t>e remote and iinexcilLng. 
We must therefore break up the !^Y|uence 
into its component parrs and ahow each imrf 
for so brief ii period uf time that simultaneous 
oeilon Lh siiggretwh I hiis, at the siune time 


(iti tlie staner rat^s liis giin the nmner^ 
wi\l be geuing into position ; one will be 
lueing the line, aiiutlicr bracing himself fiu 
the S|Hing fnr^v.ird, a tliiid will \}t. making a 
hole in the ciiEder track tor a quick get-ufL 
If, however, each of the shtu.-i of ihe^ actions 
is so short that they are little more than 
fiaijhci!, ih^>apdienct: will accept thesug^vcsliuii 
that they are simiUtaticutiH_ Rath need be 
hu more than, say, iix inchesi in lt!ngth. 
These is, thenefoie, no ntwd to show^ 
la neons action fn one embiadng tnng shot. 

Thu rninimuEU lengths for o..i-miin and 
Tfi-timu can reguidcd ayi- 30 inches for a 
incclinm shot , 20 inrhes for a iiLctlliinj rlosc-iip^ 
and 10 inc-lu?^ for a ekjse-up, with S^mm. in 
proportion, ahhniigh, qf cuiirse, this can Only 
be ucreprecj as a very foauli guiile^ The 
niiitii^ of the shot deturmines the Foetayn. 

Editing Methods, Tlie amareijr mav be 
tempted to edit his film as scou tis he receives 
iL Ixirk from the proccisuig starion. He must 
guard against piccipitancy, and lie fore cut* 
ting sJiouJil semen it tun once but u dt^cii 
tinuoi, cfiniinually ■itopphig the proji^CTof tn 
fAmdiarize InmseJf with certahi shot.n until 
he has :i conipleti! mental [ficturc uf them alL 

RlicL editor luis fijs gvvn meilii^s n| 
documenting hik shots fur easV icfciciicC. 
Probably the sim|jh?Rt, aliliougii it mav take 
^mc couL^idcmhle iluw to do, tu Jbfi ail 
of the shots w carti spool, numbering them 
roru one tipw'ards, 1 he spool is thtiu cut up 
into it.s sevcial ^hou itjid each is kbdJed 
w uh a sjuah piece uf adhesive tape beormc its 
ntiiiiber on ih. fist. Tliew are dipped with 
p^im tj 2 ?teners, or put into rack^ or boxes. 

The preuLse rnelluHl of fjling the shots 
rnutteis httle : ihe cutter will choo^- the one 
that i:^ most convenient lt> his situation, 
boijie will tefme the process b\ culleciing all 
ibe Jong ^hnts lugether. all the mediutu .huts, 
and s* on. Jhis method is to be rccunv 
niemled when rhe him has been shtu to plan 
and can he a,^ijib|pd witL the aid of a script ■ 
bnc If II has been shot haphazardly and is to 
be Hsy™bled more or less in chronological 
order it will not be found so tonveuieni. 
But remember that the order in which the 
shoL^ w'^e taken is of little account. Good 
touting L< the assembly of Qte shots In ;.uch a 
w ay that they portray a cameo 01 mtelUeent 
inadent car action, when individually the^r 
may m niun: nr le^s me.^ninKieHi 5 , 
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ELECTRICITY AND THE PHOTOGRAPHER 

Berfin ref Affhri, Jr. 

in arranging ihe dark-room and studio much inconvenience and inei¥ic1enc/» and even 
danger, can be avoided by intelligent planning of the electrreat equipment. This article 
covers all the essential points of the subject, and provides information on wiring* local 
regulations, fittings, and weiring laj^-outs for both amateur and professional purposes 


F orethought m planning electrical 
equipment in the dark-room* or small 
studio* may save a lot of trouble and 
expense at a later date. A beginner selecting 
a small room as a dark-room may have a 
single 5-amp. point in a central position and 
feel that this is sufficient; then, as the work 
progresses* an extra lead is required for 
additional fittings, until it becomes quite 
evident that something must be done. 

Wiring a Small Dark-Room, Several 
points are required, even in a small dark¬ 
room. if the electrical equipment is to be 
etELcient. Also* convenient distribution cannot 
be undertaken with any odd lengths of 
flex. The question of overloading is a very 
serious one* and even if extensive apparatus 
is not required at the outset, many gadgets 
will probably be added later. 

Let us consider exactly what may be 
required, and the approximate amt>erage . 

WTiitt^light .say 6o VV. 

Safelight _ ,, „ ao W. 

EnJarj?er .. 150 W. 

Printing-box , * . , .. *, 150 W, 

Print dryer.* 500 W. 

Immersion heater.. 500 W. 

Fan . * . . . . ,, , , 20 W. 

Room heater , 500-1*000 W. 


Provision can also be made for extra 
gadgets* such as a film tank agitator, a 



Fij. I, Wiring Arrangement wkn miin iwkch near door i,nd 
lerieo of nockftu (b> for Immersion header and 

whica li|;l!it. Spire ppinti (□> are for spedal r«quir«ments 
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dryer, and extra safelights. The total 
is not a very heavy one, even if all the points 
are used at once, but there is too much for 
an ordinary lighting circuit. 

The wattage can be determined by multi¬ 
plying the voltage by the amperage, which 
conversely will allow ns to ascertain the 
necessary amperage from known w'attage* 
If, for simplicity, we assume the supply 
voltage to be 200 volts, then for every kilo* 
watt (1,000 watts) we shall be using 5 amps, 
—that is, 200 volts multiplied by 5 amps, 
equals 1,000 watts. It is obvious that in a 
small dark-room we may not require more 
than from 10 to 15 amps., but if a plug 
were fitted to provide such a supply, it 
w'ould be inconv’enient to distribute it to 
the various fittings wffiicb are located in 
different parts of the room* 

Wiring Regulations. Apart from the 
I*E*E. regulations for electrical equipment 
of buildings, %vhich are supplementary 
to the Home Office Regulations, there may 
be local arrangements with which to confonn* 
and the whole matter has been simplified by 
a definite rule from the ist of January*, 1937, 
which provides tor the compulsory use of 
3-pm plugs, and steel conduits. 

rhis means that ail permanent installation 
wiring must be encased in a steel conduit, 
efficiently earthed, which is, after ah, but a 
safeguard for the user and would be wise 
policy in any case, particularly in a dark¬ 
room wffiere wet hands may become a danger. 

Bearing such regulations in mind, the 
easiest way to deal with the room would be 
to have at least a 15-amp* point proT^dded, 
the sub-circuits being looped wdthin steel 
conduit round the walls* with a series of 
plugs or switch-plugs from which very short 
flex (or, better, tough rabber) connexions can 
be made to the various apparatus* In this 
way an efficient “ earth can be obtained, 
with a minimum of flex to each fitting* 

Fig. I showTs a typical lay-out, which, ol 
course* must be planned to suit particular 
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requirements. It is wired on the bopmg-in 
principle, and in some districts the local 
supply authorities may not approve this 
form of wiring. Inquiries should be made. 
It sliould be also remembered that any 
alterations or extensions 
to an existing instal¬ 
lation must usually be 
notified to the supply 
authorities. In this plan, 
a main switch (2-poie) 
has been provided near 
the door, which, to save 
any chance of b]o%ving 
the Iiousehoid fuses, 
includes separate fuses. 

From this point a steel 
conduit nms round the 
room connecting a series 
of 3'pin switch“plugs, or plug sockets, allow¬ 
ing two spare points for special requirements. 
The initial cost of such an installation is 
comparatively small, and the convenience 
is obvious, while apart from separate switches 
for each piece of apparatus, the main switch 
at the door acts as a master-smtch, to 
guard against lea\ing any sub-circuit running. 

Portable Lighting and Small Studios. 
Lighting arrangements for home por¬ 
traiture may be defined within the 
term portable, inasmuch as few amateurs 
are prepjired to devote a special room to 
tile purpose, or have extensive and possibly 
unsightly wiring arrangements in the home. 
Fortunately, modem equipment will pro¬ 
vide a great deal of light for a small wattage. 
Four small photoflood bulbs can be run 
for short periods Irom a 5-amp. lighting 
circuit, and where the load can be divided 
between two supply fX)ints, or a heating 
plug is provided, ample current is available. 
On the other hand, great care should be 
taken not to overload, particularly during 
the winter months, where some form of elec¬ 
trical heating may be required in the room. 
Playing for safety is a wise game with 
electrical equipment, and all lighting appa¬ 
ratus should be earthed. Assuming that a 
spare 15-amp. heating plug is already avail¬ 
able, a convenient distribution panel can 
be constructed as shown in Fig. 2. As a 
portable fitting the panel consists of a 
base on whicli a main 2-pole switch and 
fuses have been fixed, from which connexions 


are made to six 5-amp, switch-plugs as shown. 
They should all be of the 3-pin type, the 
earth connexions being made to the case of 
the main switch, which is earthed through the 
cable (not flex) plugged in to the supply point. 
Where small portable 
lamps are used on the 
sub-circuits, the nietal 
part of the lamp is con¬ 
nected to the earth wire, 
using light 3-wire tough 
rubber cable in prefer¬ 
ence to flex. 

General lighting is 
often provided by a 
battery of ordinary 
household lamps. Ten 
loo-w. lanips arranged 
in a suitable trough 
can be nm for short periods with safety from 
one 5-amp. point, but as a precaution it 
is safer to divide such a load betw^een two 
points, or if the total load is well within the 
15 amps,, substitute 
one of the sub¬ 
circuit switch-plugs 
for a heavier type. 

WTien using lamps 
of the over-loaded 
type, such as photo¬ 
flood bulbs, the life 
is short, and from 
every point of view it is desirable to reduce 
the maximum burning time to the minimum, 
for w^hich purpose a series-parallel switch is a 
great convenience. A. P, Lundberg & Sons, 
Ltd., market a switch of this pattern, which 
wall provide for dim, full, and off positions. 
The ^wiring arrangements are shown in Fig. 3, 
and the switch is used with a pair of lamps of 
equal capacity* In the “ dim position, the 
current passes from one lamp through the 
second before completing the circuit, each 
lamp acting as a resistance to the other, both 
burning at a greatly reduced strength, which 
is quite strong enough for preliminary^ 
arrangements, the full strength only being 
switched on during tlie actual exposure. 

Particularly with portable lighting equip¬ 
ment, a distribution panel using a series- 
parallel switch is a great convenience. This 
can form part of a carrying case for portable 
lamps, or may be constructed as a separate 
unit as already described, A simple panel of 


2^Pcth Mufft 



SIMPLE PANEL. Fiff. 1. Sketdi of discrlbucion panel 
with 2^pole switch, fuses, and atx switch-plu^s 

of the l-pin type. The panel is portable 



Fif, I. Wiring arrangement of 
series^pirallel switch providing 
dim, full, and off positions 
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this t5rpe is shown in Fig. 4, intended for use 
with three photoflood lamps, supplied from a 
5-amp. household lighting point. It consists of 
two tuses, a series-parallel switch with a pair 
of plugs, and an additional switch-plug, the 
wiring for which is also shown in Fig. 4. 

Although it is impossible to avoid cables 
trailing across the floor when using portable 
lighting, a great deal can be done to avoid 
the sort of muddle which causes people to 
trip over, and is difficult to control. To tread 
on flex spells danger : to hide it under a 
carpet is not only against regulations, but 
is exceptionally foolish, and to use flex at all 
for this purpose is unnecessary. Tough rubber 
cable, even for 5-amp. sub-circuits, obviously 
forms the best and safest portable connex¬ 
ions, and the simple rules governing the use 
of electrical fittings should be scrupulously 
followed. Do not let a live cable terminate 
in a plug or lamp adapter where the contacts 
can be touched. When this has been mated 
with the corresponding fitting it may be 
safe, but it is contrary to general electrical 
practice, and it might be v^ery dangerous it 
left about with the current switched on. 
Long cables may be a convenience inasmuch 
as they allow individual lamps to be taken 
to the extremes of the room, but every inch 
of loose cable is something more to get in 
the way ; for which reason some form of 
winder should be used to avoid unnecessary 
cable, and the cable which is actually in use 
should be visible, and not tucked away behind 
tumiture or household fittings. 

Planning a Small Professional Studio, 
Wien planning the installation of electricity 
in any small studio, ample supply should 
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be arranged for e.xtending the equipment. 
Most portrait studios will not require nearly 
such heavy cables as studios inteuded for 
general commercial work, and particularly 
in the latter case ample margin should be 
provided. There is very little difference in 
the cost ot installing heavier cable in the 
first place, where to provide an additional 
supply at a later date might involve 
alterations and considerable expense. 

In a small portrait studio there may be a 
very low current consumption, the general 
light being obtained from three or four 
500-w. lamps, used in conjunction with a 
couple of 500-w. stand lamps, a 500-w. spot- 
light, and probably a heating point covered 
by 15 amps. This amounts to under 35 amps., 
and at 200 volts would be safely covered by 
y kw. If the wiring provided for 10 kw., 
it would allow for future extensions and 
leave a good margin. The remarks applied 
to methods of distribution in a dark-room 
may be used with advantage in a small 
studio. There is no excuse for cables trailing 
over the floor, the lamps may be operated 
from points provided in convenient positions 
round the room, and as far as possible the 
cables should be hung overhead. A variable 
resistance for dimming individual lamps will 
be found of great utility, while a master 
switch near the door is to be recommended. 

The small commercial studio presents much 
more exacting requirements. For most work 
an electrical output within that of the por¬ 
trait studio would be quite sufficient, but the 
occasional job, where a great deal of light is 
required, must be provided for. However 
much light is availabfe, there will always be 
moments when, for an isolated job. more 
fight is required, and the remarks regarding 
plenty of margin are doubly applicable. 

If the studio is to be used for general work 
provision should be made for an overhead 
unit, a trough of lamps, at least two stand 
projectors of about 2 kw. each, and a couple 
of spotlights, as well as portable reflector 
units of 500 w. each, making a total of not 
fes than 10 kiv„ apart from the question of 
electrical heating. 

Bearing in mind that there is very little 
difference in the cost of the initial installa¬ 
tion, It would be well worth while providing 
for a consumption of 20 kw.. the actual 
hghtmg apparatus being installed as required 
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in the knowledge that no alterations will be 
necessary during any reasonable expansion* 
The detail lay-out and arrangement of con¬ 
trol panel must be influenced by individual 
requirements, but as far as possible local 
distribution should be undertaken from per¬ 
manent points, the position for which, has 
been determined from a practical standpoint. 
The cable feeding such sub-circuits being part 
of the general installation cannot come under 
the heading of portable, and must conform 
to the appropriate regulations. It should be 
enclosed in a steel conduit, which should be 
fixed according to the I.E.E. regulation 
No. 408, of which the following extracts may 
be of ser^dee: 

The conduits of eacli circuit are erected complete 
before the cables are drawn in. 

The conduits are prevented by spacing, insula¬ 
tion, or other means, from coming into contact, 
under any conditions of service* ^vith gas pipes or 
water pipes, and if liable to mechanical damage are 
adequately protected. 

Ko elbows or tees, unless of the in?;pectioTi type, 
are used, except at tJie ends of conduit immediately 
behind fittings or accessories : and no bend has a 
radius smaller than 2J times the outside diameter 
of the conduit. 

The conduits are mechanically and electrically 
continuous across all joints therein and are earthed. 

From the t^arious points provided by the 
permanent installation, the connexion to 
apparatus is obtTOUsly of a portable nature, 
and should be made through tough rubber 
cable of ample carrying capacity, all lamps 
and apparatus being efficiently earthed. 

Where lamps of the mercun^ discharge 
type are to be used, such as the Osira Studio 
Floodlight, the installation of a choke and 
condenser becomes necessary, and are pro¬ 
vided as part of the equipment by the manu¬ 
facturers. Such subsidiary apparatus may be 
suitably fixed to the wall, and a lead taken 
from the choke direct to the lighting outfit. 

When employing batteries of lamps, the 
value of independent switching soon becomes 
ob\nous. It is often a good plan to arrange 
a central switch panel in the most convenient 
place on which sets of switches have been 
identified by colours ; for example, an over¬ 
head unit of say 12 lamps wired with three 
switches controlling 4, 8, or 12 lamps, 
the switches being arranged together with 
a red plate, while a similar set of switches 
identified by green migh t perform the same 
function on a side battery used on the floor. 
Single switches can be used for controlling 


single lamps* the stands of which are coupled 
by colour bands to correspond with their 
switches. Where one operator is ahvays 
working the same apparatus, familiarity wqth 
the switches soon becomes automatic, but in 
general use, particularly with changing of 
points, such identification is useful. 

A series-parallel switch may be installed 
to control batteries of lamps divided into 
two circuits, which offers the following 
advantages over two separate switches* 
First, there is only one switch to deal 
with ; secondly, the spread of light remains 
constant duringdim andfull positions, 
which would not be the case unless the 
lamps were arranged in such a position that 
alternative bulbs could be controlled, and 
thirdly, all the lamps receive equal %vear. 

Practical Hints and Tips, Electrical 
apparatus used in amateur photography is 
confined mainly to that pertaining to lighting 
in some form or another. In the amateur 
studio, for instance, temporary lights have to 
he " rigged up ” and dismantled, so tliat an 
elementary knowledge of practical electric 
wiring is essential. 

Fuses, Before adding any electrical ap¬ 
paratus to an existing circuit, the fuses should 
be examined to see that they are heavy 
enough to cany the extra current. This 
applies not only to the fuses controlling this 
particular circuit, but to the main fuses also. 

The maximum safe working current of the 
usual size of household fuse wires is given 
in the following tables : 


COPPER WIRES (usually tinned 


Diameter 
of wire m 
inches 

Equivalent 

S.W.G. 

size 

Fusing 
current 
in amps. 

Safe working 
current in 
amps. 

0.03^ 

20 

62 

31 

o'oaS 

22 


21 

0*022 

24 

30 

15 

o'oiS 

26 

22 

ii 

o’ai4S 

28 ' 

T 7 

8*6 

0*0124 

30 1 


6*8 

0-0 xqS 


11*0 

5‘5 

0*0092 

34 

8*6 

4'3 


LEAD^TIN ALLOY WIRES 


0*064 

16 

t6 

II’O 

0*048 

IS 

10 

7.0 

0*036 

20 1 

7 

4 ‘S 

0*028 

22 

5 

3*3 

0'022 

24 

3‘5 

2*3 


Mow^ suppose that lamps, or other ap- 
paratus, of a total of r,oDO w^atts are being 
installed, and the supply voltage is 250, 


625 
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ip<XHi div lilt'll by - 4 A nvinilKf 

lcad‘tin nr nytnbcr 34 coj^fKir wire is 
thticfdie suitubk. On a nw>volr supply tbi& 
umpN, wniild jo, nnd ;i mm^bqr 2O copper 
wire would be n^quiitd. 

Il is udvii^iible iu ubiu ihc lead-Tin fu!^ wire 
for ihc jonaller i iirrcni^. and Ibc copper wire 
for those aboTCp say, ^ uiiijHi. 

Flexible Insulated Wires, VMion ^tsJn^ 
hi^h hmpfv it shoEtId be noted 

Uisjt the ordifiitjy ihin " flex '* ihc thin 
cord used for table kiinpSp etr.) will probably 
lx: ton light to earn- the current. Good 
:^iibstantial ** Hex such inf is iiupplied for 
dectric; irons, or small mdLitors, should be 
lined, Aitematively^ f^verol " tlcxibles 

can be oonneciCHi into the onu plug. If any 
doubt is experienced, an elertridnn should 
tie cr>netulted^ 

t'or total w.Ktage^ over 2 Cxi or ihe 

flex should be connected to n v¥all phig. 
If rnniMJCted tn a liTiipholder *tdui>ieT, the 
lamp-hofilct springsj; may lose their reirip^r 
and cease to function. 

Finally, all tlexUiIe wirc=s tmist be in gwid 
condition, both e.xternuUy Lind x? ir^ards 
the condition of the rubber insublion. 
Otherwise^ short-circuits, sliocks. nr fire may 
ICslilL 

Fittings. .\ll port able fittings such xs 
switches, himpholtkiSp etcu, sliDitld be nf the 
''albiiiiiulsiltd *" iy|se, to prevent danger ol 
shork: . 4 Jtv /« iftr dark~rrnfm tjtm 

sfividd itf &f ihry tv/ff. 

.\n e xcept inn to tlli^ will probably lat tlio 
etiLirgcr. Mfjst of the newer edlariger*^ are 
tiuidt of meEiih in ^lirect elect riral coimexiou 
with the mctid Limpfiolder, In tliix exso a 
thjilc flex should, if |KKsxibk\ connect to a 
" thrcc-pin plug, the third wire being nn 
'' earth " wire, Jt is connected to the meta! 
cose uf the enlarger uiul eo the '* earth " pin 
of the plug. 

The switch for the enlarger for, Lndetxl, ;iny 
appiitatos] should be connected in tfie 
" |ih]L4i:or '* livi! " wire, to ensure that the 
enlarger h dead w'hen the switch Ls off.** 
An cketriciaii will dixide whcHitr this Is so 
in a few rninuteA. 

t or opfiamtm iff any kind^ 

sftonfd nmr he fonrhfd udt/t etc/ or Jirmp k»nd%. 
This is a real dongex in the diirk-hjom. where 
it is so easy to twiich on m olT the light with 
a fuigcj wet from immersion in a i^jihitiou nr 


washing bath. Thh pvint trannot 
^^iroHgty fmphaiiz£d. 

It is? alj«i srifer not to touch a mctul switch, 
or ntherapparatusv vvhen standing on a stone 
floor, or when touching metal plp^, etc. 

Connecting Up^ Stwcral lampholders can 
Ijc wired lliiis. Tht- lampholdcrsi atu ihiui 
^ifd to be wired in " pamlJel ” fFig, 






" Senes" wiring is shown thus, but this 
w .^Edotn used by iho amateur fFig. fih 




\j y % 


Axioiiicr connexion wliich gives a " deiid 

shortMzirciii I must Ije avoided ut all costs 
7 )^ 



Uinng bcveml hanks uf lamps to tin 
plug can ho stifelv effected thus <Fig, S) 


one 




nt- f 


Or rmc sw itch for each lamp | K^, j 


Pytr II 


-r-. ........ J,_J 

10 roniro! all the lamps (I-ig, 9}. 


end nj eofili wire is t^*.n ri«Jit up to (or intn 
die (wrcdiiin « bakelUe ol the kmphofdqt 
switch, etc. ft;ire ends will cause sliart 
cijnaiits. 
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EMULSIONS: (1) TECHNICAL PRINCIPLES & PROCESSES 

H. O-Sc* W.C* 

Pham^faphic Sodmtf 

Tfi acquire l wmplece J^nwlcdic of phocoiTiphy It ^5 necmary to be converMUt With the 
scientific prlnc^lplei gfavernLAje manu'^ciura of amulilont whicfi forni ihe phjn^cil bull 
of all cvpc^ of photD^npll. ThoL article, wnittn bv an eminent authority, covtn 
the JEUbftet corpprehcrulvaly qnd explians not only the purpose and nttion pf their 
cen^tituent^^ hut how emulslortt are made and applied to piitei. and paper 


A FiJOTOGRAPiiit; nialcrlai consists of ^ 
lii^lit-siinsitivt; i:t>atcd on to p 

support, iisti^lly glass, film fir paj^er. 
Tfie term '' pfcioio^raphic (emulsion" h 
applierj to thp light-sensitive layer^ either 
in lire ^fulid form on the support, or in thf* 
liquid fr^rm l>efc!ir{! iipplicatiui] LliCtetO. TIkC 
term ■" emulsion is something of a mls- 
nomer sbice il iij coiiveiUioriit] to reserve 
it for a dispersion of a liquid in a non- 
iniM-ibIc liquid phase (f.g, oil in water), 
wherm.s a photographic cmulMion consijits ui 
a dispersion; of o soHd in a. liquid ph,tse, 
Althnugii the term " pbatugrajjliii: bubpetl- 
sion Tivotild .1 moret accurate riescriplion, 
yet the prcvaltnt couveniiuu is in such 
unt^^ersal use that attempts at correction 
wuuld lead to too much coiifu^don. 

f'hoto^phic emulsions have as the 
essential ccinstituetit a salt of silver. If a 
piece of TTietalltc silver be iTOmenard in warm 
dihite nitiic acid li mil dissoh^e mth 
evolution of and will leave hmilly a 

clear colourless solution which contains 
die silver in the form of a ludt-—iailvcr nitrate. 
If the solution be evaporatedn the silver 
nitrate ^^il) appear in the forilf of dear 
colourless crystals. Like mmi salts of 
silvurp Ktivur □itrati: L» sotnewhat unstable, 
and on ex^XKure to light it decompQiies tu 
gtve.Eudy divided silver whidi causes ihe 
nrystals to darken in colour, 

LighC-SensICive Silver Salts. A crude 
fortn of phoLugraphiC muleiiai could be 
nuide by soaki ng p^iper in Eulvur nit rate 
solution Lipid drying ; this ^va$, in fact, inml 
by Wedgwood in lSu2 for prodiidug siJ* 
hooettes of leaves and other small ohjects. 
Later, liowevtrr, other sidti? of silver were 
tested as the basis of a lighr-sensitive material, 
and sih'cr chloride, broniide, and iodide 
w-ere found to he the most elTecriw. Tliusc 
salts may be [produced by direct combi nation 
of metallic silver vnih the eienienl chlorine. 


bromine or iodine respectively. These 
three elements are very- similar and closely 
related in a chcthicaJ arid arc grouped 

together under ihe general narne " halogen/' 
the salts (chloildc, etc.) being termed 
" Fsalide^./' The halides nf silver are all in- 
liable ht water ; the chloride is while, the 
bromide pale yellow, anil the iodide Icmcii 
yellow. 

The usual method of preparatiuii is by 
interaction between solutions of silver nitrate 
:md all alkali (potiLssiulii, sodium, amnio 
mum, etc,) haUde. H thfi alkali halide he 
poLassium hiumidc, for example, tJic reaction 
is expresiwd in ch^^mical symbuL-i according 
to the equation : 

AsNUj+Kyr = A^Bv + KNO^ 

Silver . fVUiiiutii ^ SJlvt-r , 

Nitnljc ' BnHnHjjc HmniUc Sitrnir 

Of the four campoiinds corwidered in the 
above equation, one only, silver bromide, 

insoluble in wafnr^ so that one of the 
inierestLng features of the reaction is the 
farniation of an insoluble solid (in the form 
of an infinite number of unresoK^bte 
partieks) b}^ ini.xing two ckat ^lu Cions. 
The throwing out of Sfi-lutioti nf a solid in 
Llii.s vr^iy b termed " piecipiEation " and the 
solid itself Ls the precipitate/* Wlieii 
prccipitaticu of sUver haUcle is carried out in 
plain aqueous solution, the uniform milky 
liquid w'hich is first formed rapidly changes 
in appearrmce. The precipitate concil¬ 
iates,*^ nr rJnt.s together, and lo the 

botiotn of the s-esseJ in the form of a hc.a\T 
curd, OA sliown bt Fig. i, page 623. 

Frecipitotion is riie general mctlind ol 
preparing the silvei halides of phoTOgraphic 
emulsions, coagulation being effectively pre¬ 
vented by the presence of some vLscoits rob 
loidal constituent such as coUodfuii m gela- 
liue (Fig. 1). When collodion is nwd as the 
di.spennGn medium^ the reaeliiig salts must 
be dissolved ut organic solvents, as rolIrHlion 


i\ I 
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itself i? Insoluble 
ih water. Collo- 
dion emuJ^idns 
were first pre¬ 
pared by bcoii 
Ardiei in 
and were in 
general nse 
until geJaUne, 
iiiLrmluced by 
Hr. iladdox in 
displaced 
collodion as the 
d i s p e r sion 
medium. Nol 
only dues gela¬ 
tine elfidently 
prevent coagnla- 
t inn and seulii*ii[ 
of the silver halide, but, unlike collodion. it 
imparts u IukIi dcjijmc of sensitivity and. 
moreover, its viscosity and ability to ser ns a 
jelly are of considerable advantage in 
emulsion manufacttire and coating. 1 1 is so 
mud I superior iu collodion that apart from 
reriatn print out matcriftls and plates used 
iu llie printing trade, collodion ha:i been 
entirely superseded. 

Silver Chloride Emulsions, (o) Print¬ 
out Materlils. Of the three halides ol 
silver, flilvcr chloride most easily flarkens 
on exposure to lights and hence i$ used as the 
hxLsis of print-nitt and self-toning p.'tpers, 
Tlie darkening is due to the deconrposiiion 
of silver chloride into silver and chlorine. 
Tn the dark, however, silver and cldorine 
recombinE to give silver chloride. If silver 
diloride crystals be exposed to light in an 
njien vcftsel the gaseous chlorine will diffuse 
into the atmosphere and complete rccombina- 
tinn in the dark cotild not take place. When 
Silver chluride cry^stals am bound up ingela^ 
tine, diffnstori of the chlurine is virtual!v im¬ 
possible, ^5gn le of Lhu Litvera ted chlorine react 5 
with gelatine, but the lattei issocm saturated, 
so that uiiles^H tlie chlorine can be rapidly 
remolded from the sphete of activity ofily a 
slight darkening can take place, 

ThedcjsSderalum may be effected by having 
present a chlorine arcepior," which usually 
takes tfie form of a mote soluble sail of diver 
such as diver citrate. 1 his irrunotlbrefy com- 
ljinE.Ei with ihe liberated chlorine lo rc-fnrm 
silver diloridc, tlie net result ticing the lonwa- 


tiou of metallic silver at the expense of the 
silver citralc. As the medium plays littlc^ or 
no part in the print-out mechanism, the 
silver sails of print-om niaturixvls are hound in 
either gelatine or collndion^ 

(6) SefPTonlng Papers. The grains of 
sllv'tT chloride emulsinns are UiiunJlv much 
finer than those of oLhur types of emulsion, 
and the silver pLkrticles forinud bv printing 
out are 5ner still. In an extremely fuiu sLatu 
of Euhdivision marerials exiiihit colour phe¬ 
nomena viiry dfffereiu from those of Lhe 
massive state, the ^ictnal colour varying with 
p-Ttrticle Sjiic. The silver obtained by printing 
oui is, after ri.\al]un, ol an unpleasant sandy 
colour atid i.=; usually modified by unmcRion 
in a dilute soluiion ol a gold salt, which 
deposits metallic gold on the silver nf the 
image. Hits process is known a^ toning/' 
jitid seh-toning ” papers may be prepared 
by mrJiiding a sTuall qnanrity of a gold satlL 
in the silver chloiide-citratu emulsion. 

(c) GasEight Papers and L:incern PEaics. 
bilver chioriclE-gelatirie enuilsioiis niaLke 
exceUcni development materially of the 
very' slow, very tine-grain type. With all 
development materiab there is no need to 
mdude a " halogen acceptor'' other than 
gelurine. which is itself an excdknL aeueptui 
for the miniite quautiiit^ of halngen^ libetaiffid 
U1 the ionnation of the latflnt tmage. Silver 
cnloridu-gelntin? trnulsioTis une used irtiuoly 

in the manu/actiire of gaslislit [Kiper.<< nnd 
lantern slides. On development thev give 
a very Snu-^ined image of oxtiBme hJack- 
ooss, bur by nestminerj development this may 
be modiTitd ti> warm black tones, 
Chloro*Bromidc Emulsions. Emulsions 
prepar^ ^y co-precipiiatfng a mLMum of 
SI ver broinide and chloride in gelatine are 
UiiMi f'lr " cldoro-bromidfi ■’ development 
jwpers. They arc considerably more rapid 
than gaslight papers and liave the advantage 
over bromide papers uf finer grain, w-iih the 
ability to produce hy duvclopnicni a tvide 
range of warm tonoi varying from s brick wl 
to 4 black (i« fhloro-Bromide Printing), 
lodo-Brarntde Emulsions. This most 
miponani class nf pliotographk exnulMions 
consists of silver bromide with a small pro¬ 
portion oi silver iodide (iisuallv between 3 
per cent, and b per cent.), and is used for 
pnicticaiiy iili negative emulsions and the 
faster tKXHitive emulsiom iiuch as Lh&^ for 



phecipitatiom. i. ^hDiw- 

iJlf hQW illvtr iudkla <DiEul4(w it\ 

MW prnvncv yl telEoLifjr to'tniiiuEnE 
u diip-sralyB nmliumi 
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PHErARIMG THE SOLUTION. Hp 3. Vlt^ lo 

lictgrr Uit wlutwni ill^^ Ntm* jnj #rt th* 

W 0 rli KniEallK ppKing r«ruUtL«n nl ITmiHraitucv iiii4 m nlculna IdliifUmEnL cl nncKn- 
EndDfla Tli« jmEEU In cmrrl'id due Ln dayUf Iie 


bromide papers, cine positive 
ftlm, etc. Its maniifiicturE is 
geiiLTiiljy mute cumplex tliim 
thiit or chJoride and chloro- 
bromirJc cmiiliiiuiu mid liiiiy 
be considered in four staj^es. 
vtz. c^^ll^!?iflc^lHnn, rijHfning, 
wa:iljiii^, und JigcsLlon. 

Emulshflcatmn. Tlic fin^t 
stage of emulsion rnanufaC' 
tiire is known as emulsifica¬ 
tion and consists in precipi^ 
tatiiig the mixture of f^ilver 
iodide and bromide in the 
presence of grlatineF Coirdi- 
tions at ciiiuliiiricaLion may 
have a profound el^tect upon 
the sTjb»cquiuit photograjihic 
properties, and ficnce they 
miLst be controlled with 
c.xucmc accurac3* The 
halides—^nsna I ly amm on in m 
or potakbiiuiii bioriiidc und 

iodide—are accurately 

weighed and dissolved in a 
measured quantity of water 
to which the gelatine has 

been addetfi and the whole adjiLSted to a 
specific temperature. An accurately prepared 
solution of si K-er nitrate which may ronfain 
amirtuiua is also adjusted to temperature and 
added either rapidly or slowly through a jet, 
or ill several jxirtinns at definite intervuts. 

The relative propurUoiis of silver nitrate 
and halides are chosen so that the latter is in 


exocsf of chemical equiv'ulcnce. The condi¬ 
tions of concentration, temperature, method 
of udfiition^ etc., viiiy' with different emul¬ 
sions, and are adjusted according to the 
photographic qualities desired* The solutions 
may be prepared in d.u>diglit; cnmlsitication 
and all subs^uent operations must be carried 
nut in an appropriate safelight. FigFi. suid 3 
show the i^iutton preparation 
romn and the emulsification pro¬ 
cess m a photograpluc factury. 

Ripenmg. Immediately after 
cinulHiriciition the cmuhiioii hu^ an 
extremely fine grain, usually 
unresoivable by the microscope, 
and it is also relatively insensitive 
to light. By niailUuining UL a 
specific temperature, tt is lound 
that the grains mcrtuiie in sm: and 
SpCrusiLivily to light, ITiis process 
is know'n as ripeninR, the rate of 
izicrease m sixe and sensil ivit y of tin? 
grains depending Aiu* on the 

con cent rat ion of mild K>lvenLs for 
silver halide such as excess alkali 
bromide and ammouia which may 
be prL'scnl iii tlie emulsion. 


fKULSlHCAT!ON PROCESS, rie. 1 . Thf Jnai!ll ifl •nniJilan m+fin- 
licEura isniau N thi (if thr IrMl+dfl In thv 

p.rHKnrE af lElxHnE. Hipe. ete tcebarr 'tip*Pat4'rt4 urr^lni 
f tew, M 
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HIFEHIHC ailAIH. f [|. 4 . iUr^f hillda m 

prac«9 «f ripenliljp tiH tr^n^lilqirt in imyr^tiDui 

lM«1 t« tmiJh 


Thp TncchanifTii is interestirt^. Wlmn 
diriding irViLli c.sU’cnitrly £mi:tli parMcIcs it 1$ 
fciund that satnbiliiy depends on partide 
the iirjiiiUer j^rcims of silver halide bolts^; 
nit>r<> ^luhle than the larger parUdes. Hence 
the ^nailer ^ntins^ ^adnally dissolve and 
crystalline out on the surlac'C oi the larg^^r 
particles, the net result bein|j a decrease ui 
number of fprnins and an mcrcosc in average 
^in size with corresponding increiistr m 
sensiiivily. Fig, 4 :^husvs photomicrographs 
of the silver halide grain of ati eniulsinn at 
vadouH stages during ripening, and demon 
stfates tJie transition froui an aniorphous 
agglonicniticin of anresolvabJe par tides to 
well-defined crystals, 

LikeemuiHTfication conditions, the ripening 
coiidjLions protoiuidjy intluence the hnal 
projierriw of an fl-muision and hence mie?t he 
con trolled ivitli scrupuJou.s aernracy. 
fine-grain emiilstons receive little ripening, 
whili; il]c lii^tcsai iiinul>jlon.R are ripened for a 
considerable time in the pmsenre of a 
relatively high concentration of rlf>Lning 
agents such as annnoiuu or esfcew aikaii 
fialide. The gmsin sires 0! various emuLsinns 
are shpWTi in the accompanyuig table. 
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Wash \ng. A fler the ri^x^n ing siagr 
h h Usual to remuve the excess 
aJkali halide, ammonin, and the by¬ 
product alkali nitralu A,s thn^ 
compoundH un? all freely soluble in 
water, the usual method of remo%‘a] 
IS to chill the emulsion so tluit jl jsets 
tn a Stiff jell (aflur adding more gcla 
tine If necessaiy^), slued It through a 
[terforaled si her pfate (Fig,0, p, 631), 
mid sijjspcnd the stncdii or *' noodles " 
in a canvas bag In running crater until 
ill] the snJnhle cojistitiient.^ are com- 
pleiely washEd away. The degree 
of washing may be checked bv^ 
electrienl conductivity mulhmb, or 
hy cheiiiic;il tiKts. 

Digestiofi. Aker wasliLng, the speed 
and contrast of an cmnfsion may geiienilly 
he incre»iscd considerably by a second heat 
trcaimPTit. w^hich Is known os after-rljxntnng, 
or digestiun. Accordingly, the shreds are 
dmlnefl, made up to $tandard weight and 
compositiun by addition of tlic requisite 
€|uantity of water and gtdatine, and main¬ 
tained at :i definite temperature far a pre- 
detemiined time suJTicient to produce the 
requirerl photographic quality, [f ihts treat- 
raent be carried to -iiiat is, if the 

umiilsion be Over-digested—the grains become 
developahtf^ without exposure tn light and 
the emulsion becomes *' veiled " or “ fugged," 
During digestion there is very little change 
iti graiu size, so that ripening and digestion 
fulfil tw'o very different functions. Unfor- 
tunnitcly. the tucchanism of digeistinn is still 

nhsenre. 

Final Treatment of an Emulsion- 
On completion of digtstion the emulHion, if 
noL immedialcly required for coatin^p is 
cooled ainl .set, and stored in a refrigerated 
chamber Beforr applying tn the support 
It 15 re-meJted. and certain final iddJtion.H arc 
made to faciliLaic coating and to modify the 
propcrlica nf the coated ftlni- Adilitinn of 
alcohol, for example, jiiinlTniKes the forma- 
T 3 on of froth duruig coating ; saponin reduces 
the Btirfacc tension and ihus ptumuLi!^ even¬ 
ness af coating and lacililatcfl the suhsequcni 
spreading nf developer: chrome alum or 
formalin renders the dried film less Soluble in 
water and makes the film mure suitable for 
trapicid processing ; spe^Hal stabilizers imparl 
good keeping properties; and sensitizing 
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tlyes axe added to modify th« spectral 
sensitivity o1 the rmul?^ion. FiiisiUy Llic 
emuL^inn Ls filtered und slabLJiied a,t the 
ret^uisite tempemture. 

Colour Sensitizing. Ordinur^' silver 
it>di>-broiwidc emulsions are insensitivfl to all 
Spectral ce^lours e>;rept bluK and violcL, 
they are, monjovet, sensitive to certain ravfi 
beyond the violet end of the f^portmin {ultra 
violet), to ’whicli tho hunmii eye is biind- 
A photograph therefore gives undue promin¬ 
ence to the bltilsh constituents of a picture 
and fails to record adequately the yellow and 
red cnnijMmEfntsij so that coloured objeels 
ore given a very" inccirrecf rendering in mnno- 
chrome compared ivith tJicir true visual 
bright DesiR^. It Vr’as found by \ o^^el in 1^73 
tliat the colour sensitiveness of oxiulsiuns 
rould be modified by I teal merit with cCrlaiji 
dyestuffs vvhich staincKl silver bromide. 
Minute: qiianritics ol cordJliu, fur exam pic, 
T^vhcji added 10 an emulsion, caused k to be 
sensitive not only to the blue and violet but 
al.so to gr-L-cri and yellow^ and cmubioTis 
sensitized over this range are called “ ortho- 
rSiromrttic " or isocbroinatic." 

Sen.sitizing dyes have been the Subject Of 
ver>^ much research wrk of recent yeant, and 
practically all modem RrnsUufJng dyes arc 
members uf the cyanine group. Many 
dyes are known which eJitend thu aujiiiitivity 
of silver iod-o-bromide thmughout the visible 
spectrum into the deep red, and thus prcKiuce 
wiiat are knovm as " paticluomatie 
materials. By iisuig a piinchromatic material 
witli an appropjoate filter to subdue the ox- 
casfflve blue and ultra-violet sensitivity, it is 
possible to produce a monochrome rendering 



WASHING THE EHlilLSI OH. Fli. A ^prcUl pUnlli 
uied to rwnWiv* tivt lEtlH xmmAnlK md allu|J 

'Tiro-rvt tli-i Tfi* illC^r ll ili-r<id 4 i 4 4 Pd 

■u1n«4u4nll^ in rufinlnt MiCar 

lt 4 . 


prarrioally ideutieol with die brightness of 
die colours as perceived by the eye. 

In addition to orthiK!hromatic and pan- 
dirmnatio dytSi, cei'tam dyes sensitize in the 
for infra-red and are used in thn preparation 
of the mfra-red films and plates which have 
found recent application in so many lie Ids. 
Figx 7 show"S the sensitivity ot varioms ty|xfs 
of emubion to Light of different wavelengths. 

Sensitizing dyes may be added at almosi 
any stage of omulsitm moriufacliLrep but it 



FHOTOMICIlDOaAPHS OF EMULSION GRAINS. H|r S. ti'pw hivn |nlni oi 4iWin#f nffri 

Thf«ft ■■implirt Mww sho-wn In cli-Hfr p}i 4 E 4 ,niJEnif.raiphL. AfTvr Ihn Tmuli^n^dyn pro^M-l lii* irtlili IN fi|MA94 liii v^rylflj. d^frm 

-le^or^lAl la Thii p-rapirElB nquind 
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fiJm ur ^lass. Ail these yupjxirtR 
are speciaUy treated before coat¬ 
ing with emulsion. Fapflr is 
coated with a layer of findy 
divided barium ^ilphate (know-ti 
as biLiyta " or bltmc: fixe *') 
suspended in gelatine, i’his gives 
the paper base the requisite 
5 tren^tli^ stiffness, and smoolJi- 
nrss, and inchision nf dye in the 
baryta rctatijag ttiodiiies the 



roloar in any desired way. 

P|:tte$ arc treated vith a 
substrat iim coa ting '' of 

either dilute gelatine hard' 
cned with chrome alum nr 
chroruc aiiiiii 
suliition alone, 
I n ur-der r o 
obtain the neccs- 
^^rv adhesion 


SENSITJViTT Of fMULSiONS. 5pi««- 

trairn ihowlu *h* ^ TiriaEJi tyMi of 

*miLlitafl ^4 difrtrini wtY^wnph.f. CfAttliw 

dj/vi, ira LLitd Ift ph>aMiijrip,kl^ «rnglMHg.—. 

kivip thf«ei lilt tul]]Hc.t nf mijch ruwch 

15 conv«njcni Irtiiii cansideratioiuii of 
working illumination to add Uicm im¬ 
mediately beifore ooiaUug. /urffter 

ttndff Pyes UsLtl in Photography, p. 6 io.) 

PrC'Treatment of the Support. 
The next stage in cniuJsion treatment 
is the apidieutbn to the support, pajier. 


mm up 111. N^ld .iBuliloa hT ar |r, mmt 

_« ■ BF f«llir 

between umnlsion and glass. The 
subhiratum coating of oelluloid film 
consists cither of an etching solution 
of organic solvents tu give the base 
a tooth to whirh emuLdon will 
adhere^^ ot of a dJIiite gelatine solu¬ 
tion in organic solvent ft W'hirh 
rlcpc$its Sin extremely thin gcltituio 
layer intimatEly mingled at Lite m- 
te^acc Tii’ith the celluloid of the ba^ 
[hig. )if). ^V^thout these ^bstratum 
layers on nr film the emiilston 
would leatlily strip oft the supjxjrl 
wlien d^^ or frill when wet 

Coating, Etniilsioo in .spread on 
to rhe support in hepud form, the 
metJiodft Ei, 9 eii coating being 
diflerent for glass and foi fihu or 
papM^r. Ihe two latter being fiexible 
and obtainable in large arcaA .ire 


91H C THe ri-l U LSI O M . Fit- C^tuu hurl at 
wliieh lyCDiniLl<;»Jlir itm llte pip*r ftr f Lrk 
fhata, rtfsrtf, Lirf. 
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SUPPOUT THIATMEMT PRIOR TO COATING. Fl|. I{h. In □nler cn oliaJn ttiD ii«ceuiry jdiinlan l»EWHn ceNuloJd 
fiim ind *■ *a 4 E«ni f^iKlfVf or M.n «[chlnf foiuil^n BForiinlr Luppriofl rKk f£|loiold 

Tl¥* pr^cBw b M-rned out bif th* m«hini» ili4ii'-4 

PJw». istf. 


L'uilttid hi mlLi of one to several thousand feet 
long, and up to 54 inches wide, by psiBsin^ the 
pa|x.T or Elm under si ruUcu' winch dips into 
or eomes in contact mth a reservoir of liquid 
PTmilsioTi. Vannus forms of mating uiiitis lire 
ill coizimcrcLaJ use, and three are shown 
diagrammatical^^ in Fig. 8 . 

Immediately after coatings the tliiii layer 
ol cinnlision is set to a jell by passing the 
paper or film upwards, through a " chill box 
cuntaming refrigerated air or over chilled 
metal rollers. Tfiereofter the maicrial is 


automatically looped in festoons supported 
by polfL^ and Ls parsed slowly down a drying 
track some hundreds of feci In length. In 
the track the layer of emulsion is dried by 
[ueticuloLi^y dean air <jf cantrolled tt:mpcrcL- 
ttire, humidity^ and disiributioii. 

Finally, the dried film or paper is re- 
humidified, reeled and stored for slitting, 
chopping and packing. Fig. g shows the 
coating head of a factory machine, Lite 
general coating process being illustrated by 
the model flhown in F[g^ n^. 



MACHINE IN MODEL fDRM. fli> ll. Tti* lA^trai ef cH* ^li.r>r in thm ewbi of flifri 

EiriT rwwMMiwi In UiU cf df* Ifl tnodfi (ertn. Tiw film eufH » 5f»ck tM:t Jit \*n%.th 
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Glass-plate coating presents somewhat 
different problems from paper and film 
coating, and the general method employed is 
to pass a series of plates in contact on an 
endless band beneath a slot through which 
a thin ribbon of liquid emulsion is delivered, 
as illustrated diagrammatically in Fig. 12. 
Immediately after coating, the plates are led 


coating 


material. 


Fiff. 11, Diagrajn showinf inccho4 of applying emdilon to glas!! pJat« The 
Utter piM iCroM a ilot through which a ribbon of liquid emursion is ejected 

through a chill box or over a bath of cold 
water which just comes in contact with the 
under-side of the plates. After the emulsion 
has set, the plates are removed and dried in 
stacks in a drj'tng chamber. Fig. 13 is a 
photograph (taken on infra-red material) of 
a laboratory plate-coating machine in actual 
operation. 

Coating Weight. As photographic pro¬ 
perties are dependent upon the tliicknesi^ 
of emulsion coating, it is essential that the 
emulsion be apphed and set in a uniform 
manner throughout the length and breadth ol 
a roll or batch, and that the quantity applied 
agrees with the desired value. The quantity 
of silver salt per unit area is generally termed 
the '' coating weight " and may be expressed 
in milligrams of metallic silver per square 
decimetre. 


In paper and film coating the _ ^ 

weight depends upon the concentration of 
silv^er in the emulsion, the \'iscosity of the 
emulsion and the speed of coating. Accord- 
iHjgly, all these factors must be controlled 
with extreme accuracy. 

Double Coating. Many modern products 
are coated with two or more distinct layers 
of emulsion wdth very different properties, 
in order to increase the " latitude '' of the 
This is a term used to describe 
the range of exposures over which 
an emulsion will show a certain 
photographic differentiation. 

There is a limiting value of 
exposure below which even the 
fastest emulsion will give no photo¬ 
graphic effect, and similarly a maximum 
value above which the emulsion fails to pro¬ 
duce any further increase in density. If the 
fast emulsion be coated over a relatively 
slow emulsion which commences to record 
photographically at approximately the ex¬ 
posure where the fast emulsion ceases to 


Fig. 14. Curves showing efiecc of double-coadng 

record, the latitude of the composite coating 
may be doubled. Over-exposure would then 
produce, instead of uniform dark 
^ey, degrees of intense blackness 
which require merely increased 
printing exposure to give perfect 
results. The effect of double coating 
is demonstrated graphically in 
the characteristic curv^es shown 
in Fig. 14, 

Gelatine Super-Coating. When 
a dried photographic emulsion is 
subjected to slight abrasion or 
mechain<^ stress insufficient to 
cause visible damage to the emulsion 
surface, the portions affected will 
appear on development as black 
markings. These marks can be 
shown to be due to reduced silver 
grains which are situated on 
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the surface layer only, since they may be 
removed b}' rubbing the emulsion with wet 
cottoO’WooL 

Photographic material free from liability 
to give these stress marks may consequently 
be prepared by coating the surface of the 
emulsion with a clear gelatine layer. This 
supercoating is usually applied to the set 
emulsion before diydng on a second coating 
unit of the same coating head. Fig, 15 shows 
the layout of a double coating head, the 
complicated path of the film or paper being 
necessitated by the fact that after the first 
coating all passages over rollers must 
obviously be made with the set emulsion 
outwards, in order to avoid damage thereto. 

Backing. During the drying operation 
the emulsion layer tends to contract, and in 
the case of a non-rigid support like celluloid 
film this introduces an undesirable tendency 
to curl, with the emulsion side concave. 
Accordingly, the film base is pre-treated 
before emulsion coating, so that it has an 
equal tendency to curl in the opposite direc¬ 
tion. In the case of X-ray films the problem 
cures itself since similar emulsion coatings 
are made on each side of the film. Roll- 
films and fiat films are backed by a clear 
gelatine layer so adjusted that its contraction 
just balances the emulsion curl. 

Of recent years, the gelatine backing layer 
has been utilized as the medium for carrying 
a disappearing anti-halation dye which pre¬ 
vents light reflection from the back of the 
film during exposure, and which is decolor¬ 
ized by the sulphite present in the processing 
solutions. Gelatine backings may also contain 
a fine suspension, as for example starch grains, 
in order to produce a matt efiect. 

In the case of cine films a gelatine back¬ 
ing would be a distinct disadvantage, and 
emulsion curl is counteracted by a special 
solvent treatment of the back of the film 
base itself. To mitigate halation in cine 
negative and kindred films, the base is 
permanently tinted a pale grey. 

Testing of Materials and Products- It 
is generally not possible to induce a high 
sensitivity to light without also introducing 
a high and undesirable sensitivity to traces 
of impurities. Accordingly, every material 
which is used in the preparation of photo¬ 
graphic emulsions, or which may subse¬ 
quently come into contact with them (as 


support, packing materials, etc.), is subjected 
to rigid chemical tests and tests for photo¬ 
graphic action. The latter are essential, since 
impurities may be present in chemically 
undetectable quantities and yet exert a 
deleterious photographic action. 

TO suction table. 



In spite of the fact that the photographic 
industry uses the most expensive grade of 
gelatine—considerably higher than food 
gelatines — this raw material is the most 
difficult to test and control. Its sensitizing 
property cannot be reliably estimated by 
chemic^ tests, and no batch of gelatine is 
purchased until a test emulsion has been 
made. 

Emulsions are tested photographicahy 
at various stages during manufacture, and 
the finished product is tested not only under 
conditions of use, but for statistical and 
record purposes by carefully' controlled 
sensitometric tests. In addition to these 
tests of immediate photographic properties, 
exhaustive incubation tests are made to 
determine the keeping qualities of each 
batch under normal and tropical conditions 
of storage. Finally, every portion of material 
is scrupulously surface - examined before 
packing, to ensure that it is physically 
perfect. 
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EMULSIONS; [ 1 ] THEIR PROPERTIES SIMPLY STATED 

Olaf Bioeh, Han. UM.. f.J.C,, Htm. F.tt.P.S. 

Chitf Chtmkt^ IJ/brrfj L|A 



E mulsions difJer m the extent to which 
they ran itJitisfactonJy repfsxluce the 
range of brightnesses existing in the 
subjccl pliutographed, and for nentna] subjects 
the recording capacity of a emnlsion b 
so ex leniti ve that it can far more thaji caver 
them. It is generally desired to give the 
least pcMsible exposTire necessary Lo record 
rhe re<juired details iu the shadoi^^, and it 
has become usual to regard this as the 
corrf4:t exposure. It is of prime import mice 
to realtF.e that an eoiulsioii cannot give 
satisfactory iieji(ati\'es for exposures shorter 
than the c&ma exposure as dehned above, 
but the greater the increase of this ininimurn 
expMiire which will still give a negative 
LOtiiprising the complete range of brightnesses 
of the subjects the greater the latitude of the 

emuLKion. 

As the ExpoFiures are lengthened the 
negative will become denser and denser and 
retpiire a correspondingly lunger printing 
lime, but so long as thp exposure is aach 
that the whole scale of the subjeci f.aib witlmi 
the latitude scale of the emulsion, the 
gradation of the prints will remain pracUcallv 
tmalEcred. 

J his important phetegraphic quality can 
he estimated from the characleristic curve of 
the emuisiou by the horizontal distance 
between the " foot " of the curve, where it 
commences to rise and the top of the over- 
exposure portion before any serious flatten¬ 
ing out takes place. Vertical lines can he 
dropp«i from iwm points on to the 

base line, and the latitude in terms of expo¬ 
sures c^n at once be read olT as the ratio of 
these two leadings on the relative exposure 
?ic:de 

Charactertstk Curve. When we ex|fnse 
a pUle wt gisc a uiiihirm time of expo&uru 
lo a i-arying range of light intensities in the 
■=5<ih}ect photograpliL'd. The actual expoisure 
given to each portion of the subject is 

tyjt 


obluinHi l 5 y mulLiplyin^; tbc intensity of thn 
light re/lL>cted from tliis portion by the time 
for which the light acts on the plate. Tliis 
IS the in the sense in which tiie 

word is in all scientilie work concerning 
the qtialities of photographic material; it 
is, therefore, not merely a statement of the 
time of the evpOHurt, but alsio insnolves the 
light intensity. 

The Characteristic curve Curve) of an 
emulsion shows the rehttioiiship betw'een the 
densities of ihe negative tmd the expoH-ures 
ivluch produced them. This CsTti he obtained 
for several l^tigtlia of time of developmeni, 
and we can thn? get information wliicli tLlh, 
^ all about the rapacity of the emulsion 
nr rendering shadow detail, middle tones and 
lug igbts, the rate uf growLli of conLraat 
With increasing time of dpA^elopment. the 
ahtude of the emulsion, rtf. the total range 
of onghtne&scs of a subject w^th which k is 
capable uf dealings and so forth. 

It will be evident that according to the 
subject and the exposure the densities of the 
naiilring uegntive wi]| fall within different 
^ni]s of the characLcrisric curve. In whal 
follows ii will be assumed that the subject 
IS an average one and the exjiosnre given 

was lost sufficient to record full sliadow 
Qutau. 

. Portlonj. Tlie curve may be 

dmded mto purtions; The carved w^d^r- 

"/iwf." This is that 
part c L e range of the characLeristic curve 
Which IS employed in recording ihc shadows 
and rnan? gp ol ilie middle tones ol a 
iinpm su j«t, Th^ nmlRr-expoflure curve 
may l« Ign^cr, as in the ta.'se of a portrait 
flmulsioii, or shnner as jn the case of an 

^'1 Sion used {or gengrul purposes where 

^dtur c^triisf in the shadtiwn is desirable, 
^le ang e g| slope and the range of this 
^ f ilic curve are not wLthoru imporiimcc. 

It IS too Hat the shadmvs will be found to 
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lack tbai: ricbness which iri so necessary' to 
give ihem life, and if Koo prolonged the 
middle tones wit I suffer from flat ness in 

CQnst‘r|iiciioii. 

(&) The P^Hic^n. This is the 

pfirtion f)i the ciin^'e in which t;i|usil ;^fr- 
ctniii^c increments in exposure produce 
equal mcremenrs in ficn^iLty. Tlie slope nf 
this part is rt;s|iuitsible for t.he contrast in the 
middle tones and more or less oi the high- 
lights in a i^ubject of sivernfje range, and in 
selecting a plate for any pnnicnlar piirposc 
it Is inipurtaut tu note that the total contrast 
of the negative is greatly intUienced by the 
timr; of development which is the factor Lliat 
controls the slope of this straight-line portion 
of the ctirtT. 

(c) The ui^er-exposure pvriwn. This is the 
counterpart of the tmder-cxpostire portion 
of the c.tin'e, but llit: curvatmc is opposite. 
It sliould not flatten out too rapidly, other- 
wse the extreme high-ljghts beenme weak. 
On the uther hand, this portion of the curve 
is of dehnlte advantage in circumstances 
where printable shies anti gradation in the 
strong high-lights are desired, because the 
densities do not tend to build up so rapidly 
as if the straight-line portion of the cur^-u 
were conLlnuotis. 

Speed. It is not proposed to enter upon 
a discuj^ion uf this much vexed subject. 
JTie fact that it is only just possible in 
practice to distingnish a difference of 20 per 
ociU. in speed between iw'o similar emnlsioiis 
can be taken advantage of to proxirie m with 
a ratinnaJ sy^^tem of ^peed rdting. Lcux'illg 
the slow prot:<ss materials out of considera¬ 
tion, as these form a class by them 5 «Jveit, we 
are able to divide plate.H into five main speed 
^oups with sufhcicni speed difference be- 
tw^een each group and ihe next to gix e the 
division a rt^ ineiming, since each gtruip Ls 
approximatch' double the of I he 

group below it and half the speed ot rhe 
group aboxe ii. This replaces the ^lb^kad^JJg 
system of speed jiuinberb winch, taken by 
themselves apart from the other properties of 
the emulsion, mean x=^er\' mudi ]i:ss Lliaii they 
appear lu do. We are thus able to classify 
our emulsions on a much broader and far 
more prarlieaJ basis, and W'C are convinced 
that all phutogtaphers will w'elcome the 
introduction of u rational system. This 
dussificutiun has been adopted by Messrs- 


Ilfunl, Ltd., Ill cuimexiun with their photo¬ 
electric expdksure meter, where tnaterials are 
grouped in five distinct elaftsc.^ ranging from 
A slow to E ultra-rapid [see Jnrlhc^ under 
HUiiw hradifig (“1 raininess). 

Graininess. With Lbc popuJari^utiun of 
small and miniature cameras, enlarging has 
become a necessity, and idnre today it is often 
desired to niiike as big an enlargement from a 
35-mrn. negative as used to be required 
from a quarter-plate, and with no mate 
evidence of grain in the enLargement, it has 
become absolutely imperative to produce 
types of emunions which xvould acccunplish 
this sutisfairtorily. 

Geueraily it may be said that increasing 
spiHid is arcampanird by increasing gniininEiss, 
but tlie skill of the emulsion maker lias 
enabled him to improve his products so that 
the biiatest cniulsioiia of today aiv no coiinjcr 
in grain than the medium speed ones of 
yesterday. Tliis projwjty can be rationally 
classified in a similar way Lo speed. 

Contrast. Varying degrees of contrast 
are required for varying photographic pur¬ 
poses, and the time and temperature develop^ 
mem tables usually supplied enable the 
photographer to control tliis xvith c.>ase. It 
js always possible to decrease or increase the 
conlrast of a npgative by -shorten ing or 
proleiiging the time uf devcbpnienl^ but 
there is always the risk that this may throxv 
the wliok lOnaJ scale out of balance^ and for 
this rea^D it is best to use an emulsion lor 
the purpose for which it has hecn spedficaDy 
designed. Here again a raLioiiai system of 
contr^tst grouping can be adopted. (,S>/ 
fttriher imder Ccintnist and N^ative^ Dtilisity 
and Tone Values.) 

Exposure. Expomirn \s a ^ibject that 
has txicn so much discussed that it is not 
f^ecffwaiy to deal with it here in detail, but it 
cannot be too strongly empbasiaed that 
hoix^ever gpeaf the " latitude of an emubinn 
may be, it is latitude cm the full exposure 
side. L'nder-exposnre Iw aubse- 

(|tjently corrected. If iJie u.X]XibitiJ'C has been 
so brief os to fail to register some of the 
shadow detaii, nn amount of tiuctuiing w'ill 
pul into Uie negative anvlhinK that does not 
olreadv pre-exist in rhe ex|>n!«!d but unde¬ 
veloped plate. TilerL'fotc a knowledge of the 
ap^>ro.\iiiiatcly correct exposure is of first im 
porta nee. {see Exposu re and Es | msure Me lers}. 
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ENLARGERS & ENLARGING; (IJ AMATEUR METHODS 

f. J. Mon}mer, Hw. 

fdrlw of • The AnoMur AhocojrophtJ-' qnrf - Phausrami of fis/ ' 

Pneildlf/Ill photo^nphk prtntf qf JmpcfUflM fa)Kin from album imptliotsl, whether 
amateur or W^Eonil. now reprOMrtt do(rM oF enbrgomtnt and for miniature 
^mqr» workMlwfiOffi^t « «»nci.l. Therefore enlarjmi |* 1 miior photorreVhte 
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T oday iHp mAking of prfnls by enliirginx; 
has become ulmoKt n necessity for llie 
anjAtenr pholographer. TIiLs state of 
things has been brought aLnit hy the incrciisE 
in t fic use of miniature cantcras, the negatives 
from w'liicli vary from an inch square to 
2^ inches square, and ai'c pruciuced at the 
prcscnl tiim: in hundreds of thousands. 
White the largest swe of these pemits of 
contact jirints tliat are just possible to view 
^vith comfort (although still on the snialJ 
side), anytlung smaller, particularly the 
other popular sizes such as 4 x b.5 cm. aud 
-4 K 'j(> mm., is inadt^uate for contact 
prints, and the only way to uppreciate 
pin urea from these ncgatii'e^ is to make 
them with iUi enlarger. 

Although the mokirig of enlargements from 
ncgalivco of all si*es has always been a 
rngular part of photographir procedure, the 
iiLcreustng practice of enlarging from minia¬ 
ture negatives has brought in its train a 
great dcvehqiment in the design and con¬ 
struction of enlargers, which hai-e iiovr he- 
come part of the outfit of every serious tvorker. 

Enlarging is printing by projection. That 
is tn say, instead of the sensitive paper being 
in contact with the negative it is some 
lIJstaiicc from thp negative and tlie image, 
with a stroitg light Iwhind it, E projected by 
nieatis of a lens on to its sui fat®. The size of 
this image inerea.ses rhe farther away it is 
fnnn the projecting lens. 

'ITiete ate two main divi<»om!; *' hori¬ 
zon laJ " .‘ifid " I'ortk'iiJ" cnfaiTtcrs. The 
lii^t projects the image in a horizontal 
direction on tO An upright e.isel holding the 
]>romidc or chlorn-bromide {laper. and tlte 
second projects the image vertically down- 
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wards on to the equivalent of an easel lying 
flat. Tliey are fully described in a later 
|>art o| this section. 

Iherc is aEo the daylight enlarger, but 
L IS is now practicitlly obsolete (ser Dav- 
lighl Jfr.thods, page 654). 

Although the hoiizontal enJiUger is gradn- 
ally being displaeiYj bv the vertical, tlicrc are 
many poim.s in its favour, iiot.ably the fact 
that the size of enlargement Is 01 Jy limited 
y the length of the room in which the 
en .arger is used, and also it is f,apab!e of 
mkfiy adjustments that are not so ea.sil> 
made with the vertical iv'pt. 

The Condenser, theoretically, in xl 
rondctiser enlarger the liglit should be snialJ 
suit coticentrated, and the condenser, which 
norm iy consists of two plnno-coiiviix lenses 
liek! fnee to face in a meiiil collar with the 
convex surface., nearly touching, should be 
of such a .sire that the diameter is sligliUv in 
^ecss of the diameter of the plate or film to 
enlurgied. 

The fund ion of the con<lLn.ser as an opUcoJ 
^rt of the euliirger k tn gaiLcr all available 
diver^nl or piirdllel rays nf light from tlie 
Jliuimnant (when it i.s correctly placed in 
relation to the condenser) so as to concen¬ 
trate the iflutmnation upon a limited area. 

1C negative is placed close to the coii- 
den^T and is evenly lIJiiminatHfl. Hie beam 
f light liasswg tlirongli the ncgadve is then 
tought tu a tocuji at the jKiint where the 
projecting lens is situatutl. 

In aeticaS practice, however, a cuiudder- 
ablu amoufit of light is scatlcrad owing lu 
he fact that tlie illuminunt is not usu.ally .1 
point of light, and the avcnige condctiscr 
does tiot condense as a Imp rone. 
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The negative is placed in a carrier t±iat 
slides in a grooved space in the enlarger, as 
close as possible to the flat outer side of the 
condenser, and Is held in the carrier up-side 
down if the image is to be projected the right 
way up on the easel. The bellows between 
that part of tjie enlarger holding the carrier 
and the lens panel shduld be capable of 
extension to at least tvnce the focal length 
of the lens. 

The Lens, The enlarging lens should be a 
properly corrected objective and not the 
type that is usually fitted to lanterns for 
projecting lantern slides. This photographic 
quality is necessary to enable the visual and 
actinic images to coincide. The lantem-slide 
projector lens is generally only corrected for 
the visual image. For this reason it is fre¬ 
quently advocated that the lens from the 
camera that took the negative in the first 
place is also the best lens for fitting to the 
enlarger for making enlargements, par¬ 
ticularly if it can be opened to a large 
aperture. 

The focal length of the lens should be 
approximately the same as the diameter of 
the condenser. A 5i-in. condenser works at 
its best with a sHn. projecting lens. If the 
lens is a properly corrected anastigmat it 
will be found that it is capable of being used 
at full aperture, as the problem is merely to 
project an image from one plane surface, 
the negative, to another plane surface, i.e. 
the bromide paper. If the lens is stopped 
down for any purpose, or when any alteration 
of focus is made, the light should be tested 
for correct centring. To do this the negative 
carrier must be removed, and if the disk of 
hght thrown on to the easel is not clear and 
at its brightest, the lamp in the enlarger 
should be shifted forw^ard or backward, up 
or dowTi or sideways until it is clear. The 
negative carrier is then replaced. 

A dark yellow glass cap should be fitted to 
the enlarger lens to allow the image to be 
projected and seen on the easel without 
fogging the bromide paper. Focussing 
should never be attempted through the 
yellow glass, but it allows the bromide paper 
to be put into position after focussing. 

Condenserless enlargers do not require the 
same care in centring the light, as this is 
usually adjusted in the first instance, and 
with the aid of reflectors the best volume of 


light is then thrown for^vard through a 
diifusing screen, of ground glass, which is 
immediately behind the negative. 

Easel or Board? With horizontal en¬ 
largers the bromide paper is generally 
pinned to the surface of the easel by means 
of four dark-room pins, one at each comer. 
There are, however, easels on the market, and 
some that are home-made, in which other 
contrivances can be made to hold the paper 
flat in position, such as strips of wood or 
nibber bands, but in practice the pins are 
usually foxmd most convenient. 

With vertical enlargers the sensitive paper 
is held flat on the enlarging board either by 
a small adjustable mask which grips it all 
the way round, and at the same time leaves 
a white margin, or is held down in position 
by a sheet of clear plate glass through which 
the image is projected. 

In many of the vertical enlargers, particu¬ 
larly those that are intended for use with 
tiny 35-mm. negatives, the illuminant is an 
opad electric bulb of high wattage, the 
effective area of which is large enough to 
cover the entire surface of the negative. 
When such a bulb is enclosed in a suitable 
basin-shaped reflector, the illiimination of 
the negative is even enough to dispense \rith 
the use of a condenser. 

Scale Calculations, Some of the modem 
vertical enlargers have a still further 
refinement in all their adjustments, being 
automatic in character. As will be 
described later, the scale of enlarging 
depends on the focal length of the projecting 
lens, and its position in relation to the nega¬ 
tive on one hand and the sensitive paper on 
the other. These two distances bear a strict 
relation to each other and are known as the 
conjugate foci. In enlarging the distance 
from the negative to the lens is the lesser 
conjugate focus, and that from the lens to 
the bromide paper is the greater conjugate 
focus. As the greater conjugate focus is 
increased—that is, as the bromide paper is 
taken further from the lens—the image 
becomes larger and a greater degree of en¬ 
largement is secured in the final picture. At 
the same time, to secure a sharp image the 
lesser conjugate focus must be reduced — 
that is, the lens is placed nearer to the 
negative. A table which is given here shows 
the distances of the conjugate foci with lenses 
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of diflcrciLt focaJ length for difTexent degrees 
of flnljirgem^nt. 

£NLAftGIJMi3 FORMULAE 
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As these distancts aJways bear 3 defiuite 
relation to one ancptlier ir has been possible 
lu ounslruct enhrgiers that aiitomaiieallv 
adjust themselves lo the correct relative 
distanees Hy a system of ji^iairs aod levers. 
AH that is ticccswiry with (hem tit produce 
any parlidilar siae enlatj^cment is merely (o 
move the lever tn alter the distiuicc between 
the tens .and the eusd holding the bromide 
papci to HECTire the right degree of enlar^e- 
tnenl ThLs autuiiiutJcalJy adjusts the dis- 
tsjicf between the lens and the negative to 
get correct focus. For the worker with a 
variety of subjects, particuiiirly if liLs nega 
liv4H are sharp and of good quality, ajid a 
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number of prin^ are wanted quickly, this 
type of enlaigcr has an ctiurmous advan¬ 
tage over ary other if only as a timersaver 
Adjustment. When starting to luakeati 
enlaigcmcnt, particiilariy if a In-ginncr is 
attempting it for the first time, the iimuer of 
obtaining the right size of enlargement and 
correct foeus will apfjear much moie difficult 
lliitn it really Ls, This difficulty, of course, 
dt^ not arise if an automatic focussing 
enlarger is being used ; but with any other 
type, both hoiizontal and vcrtiral. certain 
adpistmciUs have to be made before the 
exact size picture can be obtained. We will 
^ssume that the enlarger i$ all in readiness 
for msp, the negative has been pJaced in the 
carrier, the light turned on. and the Jens is 
projecting a blurred image on to the white 
pifwr on the enlarging board or easel. Tlic 
prohlem is lo turn the blurred iiiuige into a 
sharp ore of the correct size, to fit a certain 
space or size ol bromide paper. 

Thu first thing to do will be to alter the 
distance of the lens b rebtinan to the enlarging 
btwrd, or easel, pnttbg it nearer or farther 
away. It will be found that at one point tlic 
utiage wiJl become sharp, but it may also be 
found ilmt it is ihe wrong sbi-- \Ve have, 
however, learnt from diLs that an enlarge¬ 
ment of that size j.s obtainable with the 
lens in ilial positioii. If a bigger image is 
r^nired the distance between the lens and 
the enlarging board must be increased. 

When the image beoumes apprnximatdv 
the correct size rftf.iired, it will be found to 
Ite out of agaLi. The final adjustiiiciu 
pould nmv be made by altering the distance 
between liie lens and the negative. If the 
image has been made bigger iiy the first 
mot'ement.tlie distance between the negative 
^id the lens should now be made siualler. 
With a hoi^ta] enJaiger this means racking 
ack the lens, and the same applies to the 
vertical type, .-y poiut wiij soon be reached 
when the imag^ becomes sh^rp, and if the 
MEc IS not precisely what is required lire 

operation c.T,n be repeated little by 
Ilf tie utiiil it 1 $ cum^ct. 

If the out-of focua Image in the first case 
IS too large, the easel k first brought 
nearer to the Jens and the fens is thcir taken 
loriiier from the negative mitil the picture 
is rendered sharp. W hen this has been done 
(111 the case of a horizontal ccmdciiscr 
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enlarger) tbc: light shuiiltl be tested for correct 
cen t ring to get the best ilium ination. 

V^'^en focu-^ng the cnlargcniunt sl [iiCcc ui 
svliitc paper or card can be afh^ted to the 
ea^eJ, either horiynntally or vprtiral]^\ far 
ihiB purpo^. lu many types of enlarging 
ejLsels the entire surface h covered with 
white paper, which is rulctl in vaduus sizes, 
indicating the degree of enlargement for the 
huished picttine. 

With Lliis system it may be assoffled that 
the worker knom beforehand the size to 
which lie dcsircii to enlarge, and has paper 
available lor that purpM. A better plan, 
however, particularly for the cajicl with a 
homontaJ enlarger, is to have the surface 
black and use a number of pieces of stiff 
white paper cat Lo the standard sizes ot 
bromide paper ior enLirging, such as balf- 
[>lafee, whole-plate, lo X 3^ iz lo, T 5 X t2, 

ete. It wiU be found that if a piece of 
white paper of the correct size is pinned to 
the black surface of the easel it is much 
easier to see the image, or what ever portion 
of it is being enlarged on this space tvith the 
remainder of the image lost in the black 
background. Tt is also possihiff when choosp 
ing a small |XirlJun of tlie enlarged image, 
which may cover the entire surface of the 
e.iseL ^^o move the piece of wlute paper, 
which represents the bromide paper, froin 
place TO place on the surface of the Easel until 
the right projx^rtioii of com jnjdtion is included- 

Negative and Paper Contrast The 
two chief thing?, to be considiiied when 
makuig enlargements are; fl) the character 
of the negative in the matter of density and 
contrast: {zj the speed and cunirast quality 
of the sensitive paper on which the enlarge¬ 
ment is made. The best prints will only be 
Ksciired wlien these Lwo factors are satisfac¬ 
torily adjusted- 

It would, for in.^tanre. be absurd Lo attempt 
Lo enlarge a ncgaUve that is already harsh 
in contrast, from over-dewlopTncnt, on 
bromide pajicT made for contrasEy results. 

If a [lumber of negatives are to be Enlarged 
they should l>e aortEtl into Llirce groups : (l) 
those that aie thin and Inclined to be flat 
in quality; ( 2 ) those that are :t little deiisci 
(hut not ton dense) and iiave a good roiifje of 
tonefl frorii highlights tO shadows, and whidi 
are described as " normal,'' and ( 3 I those that 
are over^enoe and hmsb. 


Eadi ot these groups wUI require a different 
exposTJTE and a different grade of paper to 
obtain the best results. Tlie first group will 
require a paper that is gens'ally labelled by 
die makers as ** contrasty/^ and wliicli 
ordinarily gives a print with the contrasts 

arcentuatEd ; the REcnnd group will need nne 
known as " normal paper, and is the ideal 
combination for making good enlargements; 
the third will want u paper that is lasLcr m 
speed oiici described as " soft " grade. 

In addition, rhe time of exposure numl be 
ascertained by trial strips^ made actually on 
the easel itself af the coirecr degree ol 
irtilargejiictil. Tliis uietliod is described and 
illufitrared under the heading ** BromTde 
Printing (page iqfi]. 

Apart from the density and contrast 
quality of the negative for enlarging which 
have Lo be coitsidei'cd, care should be token 
to observe that the film surface is fire trom 
mechanical defects, such ^ pin-holes,, 
scratches, etc. These, particularly v.ith a 
cfinrienser enloTger, becoiriE intensified tn an 
aJatmliig c.s;terjt m tlie £nal eiilargcmenL. 
\'ery careful spotting should therefore be 
undertaken before enlarging, as it is always 
besi to turn a pin-hole in a negative inio a 
small black spot mther than leave it. It will 
then app<^' as a white aput uii the enlarge¬ 
ment. and this is easier to fill in than to 
remove a black spot. 

ControU A great deal of Control can be 
Exercised by the wnrker when making a 
direct cLilargetncnt, Control in this case 
means increase of exposure in any partirnlar 
port of the cnlargcniunt, or bolding back the 
action of Eght in other poctions by means of 
suitable masks. For instance, when enlarg¬ 
ing a landscape subjects the sky portion of 
the negative may be found to be too denMj 
in dioractcT to permit clouds tu print through 
fully at Che same time a$ the foreground. 
It 13 nece«wary, therefore, for Lhr sky to 
receive an increased exposure to even up 
the tone5 of the picture. Thu ^uiiplist 
manner uf doing this i& by means of a piece 
of thin opaque card, one edge nf which cun 
be roughly tnm tu approximate the outline 
of the skvliiie. This is held in the rays 
irom the projecting Icna to intercept that jKir- 
licin uf the uziiige containinj^ the foreground, 
and shades it while the sky bi receiving a 
prolonged exposure. 
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During thif^ shading 
iictir>n the card should be 
kept in slight movement 
both np and down and 
to aiid fro between the 
lensnnd the bromide pajwr 
By tliLi moans no di\'iding 
line will show wliero Lhc 
print liua been masked* 
and after a little praclioi: 
this can Ijo so done that 
Uie sky can be fully 
prinletl wiLbuLit oiiy over¬ 
lap on to the landscape 
jKirtion. 

Wlioa, however, one 
spot or smaller ai ea in the 
picture needs an increase 
of exposure iu relation to 
the rest of the subject, the 
same procedure is follow¬ 
ed. but for this pnrp^ 
an opaque card, in whiclt 
a bok has been marie, is 
used. This, held between 
the lens and the easel is 
kept in slight movement. 

The leverseof this ocmt$ 
w'hen a stnall area in die pkfuie prints too 
{hu-Jdy aild has tO be shielded from light 
while the remainder receivcsiJie Culle.xputiurcr 

tn this ease a tuft of cottem-wadJ. or a 
^niiidl piecr? of card of cnnvenitrnt aliaj>e^ is 
fixed to die end of a long, thin stiff wire. 
This, held her ween the leiiii ami the eaj^l, 
will cast u sluidow that varies in size acCutd- 
ing to its distance from the ea.%1 The wire 
is practically bj^IsLble, and the cotton-wool 
wduch shades the desired spot, can 
he. pulled into any shape requiicii. 

IL should be kept in slight mntion. 

A further developnienr in to print 
in clnuds ii] a landscape picture from 
anodicr negative, fn this ca.se the 
sky portion uf the lanch^iiH:: is 
masked while the foregrounri is being 
exposed, so thar if tlu: |idnt were 
developed at Lhb Stage the sky 
\voLild be perfectly blank Cnm- 
binalioii Pnntitig and Clouds). 

1l is desirable that bodi dm 
foreground portion and the clouds 
should bo made the subjeet uf test 
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siLripii^ m that the correicl 
exposure can be given 
for each ^ one may require 
iwo or three tunes as long 
as the other The entire 
print, if die tnaskiug has 
been carefully done, can 
then be tlevelajH^d as u 
complete piclure, and 
there f^hnntd be no evidence 
of the sky having been 
printed in- 

Pictures Within 
Pictures. The neccAaity 
for enlarging |jrajclically 
every' negative taken with 
modern muiiuture cameras 
has not only Lntrodnred 
the Leehnique of making 
an enkirgemcnl to thou¬ 
sands of n e w am a tciirn, b u t 
has drawTi iheii attention 
tu the possibilities of the 
enlarger fur picture-mak¬ 
ing. by electing smaU 
portions of the subject 
for further cnkrKement 
as Complete compositions. 
The beginner, howeveiv is never fully 
aware of tho real utility of this, and hia 
tf^ndijney is to enlarge tlie wfciole ol the 
negative, nr, if he does realize that a part 
is ^meLimes ^eater than the whole (psc 
torially speaJvuig), he is nevet adventHr- 
otts enough to exoniiiie the small orEginal 
to see hew many pictures it con tains. 

rhe ptuccdure is as fullovvs ■ First make a 
iitraight enlargement, say w'hole-platc or 

I Ctiui'lviTrrjI laj htrrr li i "y 
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ENLARGERS AND ENLARGING: (1) AMATEUR METHODS 


o\ fhff ffimpletc nL^a- 

tivc. WIiLii dry proceed to 
cna^k out diilercn,t parf'^ of tbff 
.^ibjeot to finJ ^LtracLive biL^ 
or groups that can be ml^r^ed 
sopara tely .is rnmplc E u pi c t unrs. 
Tlio easiest way lo do this i$ 
10 employ two L-nhapecl 
j}iecitf« uf tliLu whitL' cardp L]lc 
legs of which are aE Kisf’as 
Joiig as the width oi iho print. 
One is- crwscul over thn oilier 
to form H light-angled hanie, 
the opening of which can be 
altered to :my size or shape 
by sliding the pieces about. 
1‘his mask placed on the print 
and moved all ovtr its Surfiice 



POKTIOK from the whole fir mil'll priwa rE 4 ^t-l»tU 
an M pr Ini: u uinn mEonn kt b p^lirbl* l;d l^lt (nrC th* fHCCMPi'* tTl4lt 

litHfhpir Ipr wEilimn 'rfl'NiEiilkj. TfkB ?rTTpLFar«4f mirJc du* Kf 

Ia 4 4ti3ir£tPC. L| clftrir rcrvbtkiid Iti iS«. In-Mrar photDjnpbi 









ive thir 


witi mask off vurtous suctiuiis of the subject 
from their simroiindiugs by tho white frame. 

\Micn a email section has hnally Ihtgu 
selected the enlarger is broiigiii Ltito use and 
that particular rectangle focussed up to the 
desir^ size* It is then—if the negntive h? a 
good uue that the beatitiets of thf detail 
secured will be disclosed. 

Apart from the seleotioti ol puitkular 
hgnrcsi, groups and other bitsfn:»m a complete 
siiot^ the trimming nf tbe-so ]iGrtiaiL5i affords 
a further extacise foi the picture-seeker, 
w-ill iar liurprised hmv m,my aUnmativE shapes 
may be employctl witli tin; inme figure or 
tigiiri»i. and ycl each produce an .Ttlractivc 
coiii^H>shion. 

\i^lii?Ti the vvorkef hecumeb mote e^tpcrt and 


obses:\^am he will find that it is 
not alivays nucessaiy lo RJ£ike a 
print and njask il in the manner 
descrltN^. ProTided the negative 
k not too large and the masking 
arrangements on the easel of the 
vert ic-a I enlarger arc t c a d r 1)' 
adjunited, tlic choice of subject emt 
be done with the projected nega¬ 
tive image m\y. This will add u 
stiJl fiurtiicr fai^ditution to making 
enlargements from fim-Tll negaLivt;s. 
ajici fKirticiilLirly applies tO the 
l.'i-nfun^ mlniattirc camera strip 
negatitnes that can he run through 
the enlarger until a likdy 
appears- It can then h 
various masking^ adjiLsted in conjuOCtioit 
with dilferciii dc-i^rL^ of enlargement. 

Correcting Verticals. A feature of the 
easel on horizontal enlargers that is pnr- 
ticnlariy useful is that it can be swung 
out of the perpendiciibr and used in rhai 
|K>:atinn for coirecting vertical lints in 
negatives w'here they .are t:)oiivtu:gijig. ft 
is p:i>4sih|e niso to do this wiUi ujiright 
ciikufgLrs. bv lifting one $ide nf ihe enkrgin^f 
bmaref, but the adjustmontjs arc not sc 
readily made as wjtii the uid stvle horkzoniat 
ty|>n nf enlarger, w^herc both the easel and the 
carrit-r can be swung out of the vertic:aJ In 
cuircct the dkicned image. 

The pnncipfe* hmvevor* is the same, and it 
I’A an appliuadojj of the laCt fhat the farthEr 
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STHAICHT and DIPFUSeO PKINTS. Dh lurd, Jttr« 

Itm In th* lifr fiflAEOinph wa r«mav«4 ^nrlrix fnl^rx^^lfit bii 
ihi J^nd n\\4i^*r |5new-f«r Iht lent Intf t>ip«r. 

wu ^L¥hei IQ i^» mw. wi(ih cli« riMuH irmwfl on e^« iHihL 


the essel is from the Ions tho largor the pro- 
joctt-tl linage grows. If. therefore, oue par[ 
of the e.^sel, or enlarpng board, can be kept 
at its iiorinaJ position, and the oLher trod 
plac^ fan her away, that part of the rmoije 
which is fan her away 'ivill be more enlarged. 

With most of the modem cameras that are 
minus any ad] lis t men t in the sh ap^c of a rising 
front or wing back, which tn the older 
C-ameras enabled arcliitectuml subjects with 
parallel vertical Unes to he rendered truly ui 
the negative to include the top of the subject, 
it is necessary^ now to pornt the camera 
upwvirds. The result of this is that parallel 
vertical lines converge towards the top and, 
in the print, give the impression of the 
huilding falling uver. ^^Iicn a negative of 
such a subject is placed in the enlarger the 
top port of the picture can be projected on to 
a sknting easel, so that that portion receives 
greater enlargement and reaioriea the vertical 
lines to their correct position. As this 
necessarily tlu-nws the extended pan of the 
image out of Eocns a small stop must be uw\ 
to sharpen up the entire picture. The ideal 
method is, after the correct angle of the easel 
has been turned to correct the distorrion. the 
focussing should be adjttsted for the centra nf 
the picttire. i^udi a small stop will not then 
be neccsfiary to sharpen both the top and 
the bottom of the image [sm Architectural 
Photography: Distortion)- 

Aid CO ^cussing. To seaire fine locus^ 
sing when uiibirgingj it is a convenience to use 
a specially prepared line negative to focus on. 
Tills is a negative simiiai in sisse to the one 


that is to be eulorgcd, bm which has 
li*en scratched over with a needle^ 
point to make fine clenn-cnr line^ 
extending in every direction. Tlitsc 
UiiKs can he focussed mote readily 
than the image iiseff and, when the 
correct focus has been obiaiiiiLdp the 
litic ntigaUve ia replaced with the 
original one, 

WTien enlarging from glass plates 
no diflicuky will be experienced in 
hoIdJog them in the carrier of the 
enlarger, Mims, however, .should be 
stuidvi'iched between two pieces of 
Cpean thin glass of the correct size to 
hold them tlat- 

Variotis methods ot diffusing the 
sharpness of the projected image have 
been put foi wind from rime to lime ivhen it is 
dcsirod to iniroduce a softnejw in the finished 
picture. The most ob\ious way, of course, is 
to throw the image slightly out of focus when 
making the enlargement. Tliis can be adjust¬ 
ed by a shght turn of focussing screw on the 
enJarger. The mwt popular of other methods 
u! to employ either a special dJITusiiig lens, 
which is fitted to ilic lens ol the enlarger and 
introduces a certain amount of softness, or to 
hisld between the lens and tlie eidargemerLt 
during exposure a piece of tulle, or bolting 
Siilk, Sauctwicked between two pieces of glass. 
Oui; nr two tliiekncsstiR may be used accord¬ 
ing to the amount of difTusinn, 

Finally, whcEi undertaking enlarging, the 
dark-loom and work bench should be in 
proper order fur dealing with the task; 
dislics lor water, developer, and fixing should 
be ready, and the safehght, which should be 
yellow or orange, should be convenientiy 
placed for dealing with the print* but shielded 
from the enlarging biwrd, otherwise it wiU be 
difficult to judge the depth of the image on 
the while paper il it is also iiiuniinaLed by the 
yellow safelight. 

Cote should also be taken tu test the entire 
dark-room for light leakages, wfiicb tre* 
cjuentlv Come from various part.>t of the 
en3ar;^er itself and may prove to be on 
unsuspected caiL^e of fogged prints. 

Thu developing and fixing of the enlarged 
bromide or chlnro-hromidi^ print is proceeded 
with in precisely tl.e same way as for oriUnarv' 
brotnidt or chloro-bromide printing described 
under their respective headuigs. 
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ENLARGERS & ENLARGING; (2) COMMERCIAL 

W. G. Briggs, F.R.P.S. 

The process of enlarging Is a branch of the professional photographer's work upon which 
his repumion as a craftsman largely depends, and in order to produce high-class prints 
it is essential that his methods and apparatus be of a high order. In this article the matter 
of photographic enlargement from the commercial standpoint is discussed from every 
angle. Other articles in this series which amplify the present include Hints on Choosing 
Enlargers and one giving a selection of modern enlargers 


T he practice of supplying clients mth 
enlargements is much more general in 
commercial photographic studios now 
than was the custom a few years ago. It 
was then usual to expose t 2 X lo, or even 
15 X 12 plates, from which contact prints 
were supplied. This use of large plates is 
to an extent now only practised by a few' 
specialists in technical photography ; the 
more general run of commercial studios fre¬ 
quently enlarge to the required size from 
whole plate, or even smaller if circumstances 
indicate that such a size of negative is more 
likely to give the desired result. 

Advantages of Enlargements. Many 
workers contend that a better result can be 
obtained and greater satisfaction given to 
the client by supplying enlargements instead 
of contact prints. The fine quality of 
modem sensitized material, and the oppor¬ 
tunity a flexible negative size gives to the 
operator to get the best photographically 
from a given subject owing to greater ranges 
of lenses and equipment available, plus a 
much greater degree of control possible with 
a projected print as against a contact pnnt, 
enables the intelligent w^orker to use the most 
suitable equipment and. by judicious control 
during enlarging, to produce a result superior 
to a contact print from a larger negative. 

It will be obvious to the seDer and buyer 
alike that, if the process of enlarging be 
adopted, it must not be apparent. The only 
real argument in favour of using an enlarge¬ 
ment as against a contact print is that it 
should give the best result. Nothing must 
be permitted that will indicate a falling off ol 
the quality when compared with a contact 
print. An enlargement from a whole plate 
to a 15 X 12 should be indistinguishable 
from a 13 X 12 contact print. 

To Ensure Success. To obtain this de¬ 
gree of j>erfection in enlarging it will be 
necessary to have equipment and craftsman¬ 


ship of the highest order. The negative musi 
be absolutely sharp, correctly exposed and 
developed to the right degree of contrast for 
projection printing. It must be free from 
dust spots and other e\fidence of careless 
working, and it must be free from any fault 
which the process of enlarging would tend to 
exaggerate. 

WTiichever type ot apparatus is used, 
every precaution must be taken to ensure its 
absolute rigidity and freedom from wall or 
floor vibration. The lenses used must be 
capable at full aperture of covering to the 
extreme edges the size of negativ^e to be en¬ 
larged. and every stage of the operational 
work must be skilfully executed. 

As quite a large proportion of the pnnts 
emanating from a commercial studio will 
be tor one or other of the reproduction 
processes, it is of vital importance that the 
enlargement be needle sharp, with good 
gradation and contrast, cany'ing full detail 
in all the tones through shadows to high¬ 
lights. 

Choice of Apparatus. The ultimate choice 
of enlarger will depend on such factors as cost 
and the amount of accommodation available. 
If there is plenty of space, if the printing room 
is of a height of lo feet or more, and the 
volume of work justifies such an expenditure, 
it may be advisable to have both a vertical 
and a horizontal enlarger installed. 

The advantages of the horizontal apparatus 
are its low^r cost, the fact that it can be used 
m a room with a low ceiling, and its flexibility. 
This is due to the fact that the size of the 
enlargement obtainable by its use is limited 
only by the distance available between the 
easel and the enlarger By reason of its 
construction it is also capable of making 
reductions to a greater degree than the 
vertical type. 

Against this, the advantages of the vertical 
type are the small amount of floor space it 
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occiipira. itj= considerably speedier working 


[ijid the v^ty great facilitieii it untis lor 
control fiuniij|5 eiUar^in^. otving to ihe 
table being of a rfinvenit:nt licigbt 
and in n normal hurLzoiUul position^ 

The a[ito-rocii$ type of vertiVal enlarger \s 
construe led ^ that wha level Elie relative 
positions of ihe negative and enlarging tabk, 
the enlargemf^nr made is ^ways needle^ 
5harp. This Is. obviously, a v^ry considerable 
liine-saver, as fino adjustment and frequent 
checking ioi size is rendered unnecessary. 
I ts e.'Ctra Cc»^it is more tlian eompeiisaled for 
by the speed uf production- It is, by tlie 
very^ ];i:ason of its construction, leRs Hexiblc in 
the matter ni size llian the non‘automatic 
type, having a maximum range of eiilarge- 
rnonts up to fnim Lo 5 tlincs, and on most 
tvpns verv liuJe reduction is possible, Tiie 
non-automatic tyjie ivdl idlow lor lltc aab- 
stitiitinn of different lenses of vaiy^ing focal 
lengths in order to get the extreme degrees 
of pnlargetnciits or reductions that are 
OL-Cftytonally required. If the gcneml run of 
hii*cines.^ includes a demand for enfargements 
uxeteding 30 X so in., nr for lantern slides 
from } or i/i plate negaLives k will be 
advisable to have an extra lens panel fitted 
w'irh .short and long focus lenses of equal 
covering powder, capable of being quickly 
suhstitilted lor die iionnul leTis. 

llluminanits. Knr the general mn of 
commercial work it will be found that the 
hjiif-waLL system of illumination ia preferable 
to that of mercury^ va|K>ur, as mercury vapour 
tends to give a soft and somewhat diffused 
image. For the same reason .a condenser is 
ari\'nssab]i: for conunerciai wofICk on account of 
the sharpness and crispness it gives, 'fhii 
clear, ^harp derihiliun is a xtiTy important 
aspect uf commercial w ork, and anything that 
tends fo diffuse the fuiishcd enlargement 
.should be avoided. 

Practical Considerations. If a vortical 
tv-pe of enlarger is selected for the average 
cunimcrcial studio it must be housed ui 
a room not less iliLUi ro ft. in height. The 
easel board should he from 2 ft. b ill. to 
3 ft, from the tloor lo ensure a comfortable 
wui'kiiig i>ositEQit w^hhont unnecessary stoop¬ 
ing. It mimr be erected Lu imsinv absolute 
rigidltw being boiled to the floor, and if 
erected in other than u basement it should be 
bolted to the fioor joists to mlniiiiizu vibratiom 


If, when the enlarger bi extended, ^rassillg 
traffic or a, person vvalkmg across the room 
causes the lejist vihralion, then means mual 
be lakeu to secure the lam|>jiousc support 
to the wall, or a diffused image wdl resulf. 

It will be advi.sab]e, not only on in.'^tullirtgp 
but at inier\'al& Lo clicck the pai'iiUellsm by 
meann of a .spirit level to ensure that the lens 
panel and the pa^^er board or ea.sel ate Lu 
perfect alinemeut. 

Every cure mu^t be taken to prevent any 
stray light from rcadiing the sen.sitizcd fmper 
during enlargement, particularly when an 
enlargcnieiil uf a fair priipfirlion i.s under' 
taken and the ex|>i>siJfC is longer thrin 
normal^ us there is n distinct fLinger of 
^tray light being tirllected from the blight 
mctul portion ol the apparatus. In such 
cases, all rtfiecting surfaces should be tem 
]x>rarily covered with portions uf theduUblark 
paper in which the bromide paper is packeiL 

Tt is wise to ensure that the dark-room sufe^ 
light is really safe. ITtis i:^ uuxily checked by 
lading a coin on a piece of the $onsiTizeJ 
paper normally used and leaving if for ubogt 
live minuics with the ordiitary datk-room snfo 
light switched om Ifi after developing, there 
i$ any indiculion of a mark showing whf!re 
the coin has been placed, you will! have a 
certain indication that your safeliglu needs 
attention. I^^egiect of this simple precaution 
is I he caixso of many a degraded prints 
Proper pretautioTis must alsto be Laken to 
prevent stra^^^ IlghL entering the room when a 
person cutens, .^nd to safeguard against ibis 
u hght-trap entrance is required, such oh 
indicated in the article nn l>ark Uoom : (X) 
l"]anning, page 497, in ^hort, the only ligbi 
to reach The paper during enlaigctncnt Should 
come through the poniun of the negative being 
enlarged, and the edges of any |>ortioii of the 
ncguUve not included in the picture slioiiId be 
maskH off by an opaque mask, either by a 
tiiurking device cui the negativu holder or on 
ihe printing table. 

It is occasionally necessary to enlarge from 
a wel uugarive or a negnattve that has bet^n 
dried hurriedly in spirit. In ibis evenr cure 
should he exercised to ascertain thal the 
halTwatt ilhiminaticui is. not too hou ^*S this 
is likely to cau.se melting or fading: In an 
eniciguncy like this mercury vapour is a more 
-‘suitable illuminant bccuu.se it gives off 
practically no heat. 


ENLARGERS AND ENLARGfNG : (2) COMMERCIAL 


Wlifin enlarging frcim ^liiidwichL'd 

U;lvfcccn ^Ieisscs. tisiiiR licUf^u-att illnmimtion, 
care must rak^^n to that iKJth film and 
glasReK iire buiiu dry ; uLhenvi:^' cond^satlon 
will occur, cau^ng a buckled and drimaged 
film. 

It iii inipt>rUiiU to uie large-^i^e lenses with 
a covering |>ower of at least as much, as iliu 
largtiat size nugutivv lo be enlarged, it has 
the advantage of enabling the operator to 
use a larger mtap witli ixill^queiil slioi'tcr 
expofrure, and occasions less need tor line 
adjustTnenr of the jlJnminant. 

Organizatton. For the production of 
high quality work in the qnirkest lime the 
organir^titin of the priuLtug tuuni must he 
conducted with a high standard of efficienry. 
Everything in general use must have its 
appointed place, there must bo plenty of 
space around the enlarging appanituf^ to 
permit of the iiia.>dmuro lacility for control 
of the enlarged print. Adequate shelves 
and bench nxmi must be pruvided and 
aruingoments made to maintain a standard 
of ahsolnte rleanliness. All chemicalK should 
be mbeed h\ a separate room ; binks, splash¬ 
boards, benches and shelves should all he 
so constructed as to enable easy and fr^ 
quent cleaning, lliis constan? attention to 
cle-'inlitieAs will keep the air free from both 
ordinal y and chemical du$t, either of which 
is fatal to good and speedy vnyik. 

The AtiairtmertC of Quality* Fhe 
serious worker vriU take every precaution to 
ensure that the negatives from which cn* 
largLinciils are to be made are Of a uniform 
standard of quality. Experience will iiidicato 
th:U when a liiiJf-watt lUtiminant and con¬ 
denser are used a somewhat softer negative 
than normal will be de^iruble, as a condenser 
tends to increase tlie contrasts of the 
nqyalive, as well as gi^nng a Rharply do- 
fin«l image. It will also be found advisable 
to grnde the negat ives in degrees of cnninLst 
ill order that a batcli of negatives cou be 
enlarged on sine ]^mdc uf paper. All negatives 
should be stored in transparent paper bags, 
on which apjieaix sucli details as filing 
number, customer's^ name, dare, operator, 
Sind the grade of iwjxfr cm wliicii the job 
has hero printed 

When a hard negative has to be enlarged 
and the softest gracle of paper docs not give 
the desired result, on improvement can 


Lisually be snadc by develop]tig in u diluted 
solution. Similarly, when an enlargement 
from a specially thin negarive on vigorouR. 
paper does not give the best resultp an 
improvement ran be obtained hy rising a 
stronger dcvelo^icr ubtamed by adding a few 
drops of TO per cent, potassium bromide 
sohiliun. 

^V'hile it is eminently desirable to secure 
negative?? of a uni form rringe of deninities— 
and tln^ should be easily possible with the 
greater proportion of commerdal work— 
there will uKvaysi be the few specially difikult 
jobs in which it will he impossible to secure 
thix degree of perfection. In such cajscii 
full advantage should be token ol the wide 
range of Rensitized papers on the market. 
Brcmide paper is manufactured in as many 
as SLX different degrees of contrast, and 
provided the rigliL grade ia selected and the 
correct exposure given a good enJargement 
Rhoiild lie obtainable fnun negatives uf 
widely dirTcring ranges of conttast; but 
it tniist not he overlooked that ihe quality of 
the enlargement depends primarily on the 
exposure and d^-eJopment of the negativ<'. 

Making the Enlargement, To produre 
work of a consistently high standard de¬ 
mands extreme core, .stable conditions and a 
dose attention to the method of Avorking. 
Solintons should he kept at a consiont 
tcnipLi ature in the nelghbourliood of Os'" E. 
and this particularly applies when using 
^hQ. develo|x:r, which is almost iuactive 
bdou' (xf. lie especially careful not to 
overwork RChlutinns. An exhao-Rteil developer 
or fixing batlt is false economy and bad 
business practice, for thf rbemiral.R used ore 
cheap and any o^uiivoikiiig of solutions is 
bound to cause both dissatisfacTion and a 
demand for fre.Hh prints. It is safe la assume 
thiti 20 ounces of M.Qr \^iil develop ten to 
twelve TfixA prints, but after this it should 
be discorded or toned up by the addition of 
some fresh solution. The deveinjicr diuuld 
lie discarded dJiccLly i I lends to discolour, as 
this will inevitably cause stamrxl prints. 

Preparatary. Buforc making the actual 
enlargcmciU there are a few preparations 
and precautions the careful worker will, as 
a matitrr of course, attend to^ Before 
tuserling the negative into the enlarger the 
lens and conden.Rer wiH be cleaned with soit 
chamois or an old piece of sofi linen, and 
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tfxarnined to slx! btrforc projectini^ that 
both are free from dn5t and, stray matter 
from the cleaning cloth. If one of the base¬ 
boards supplied with the vcrtkal type en- 
Inirgers is "used, the mnskini; arms ivtll be 
set to give the correct sumuurit of border 
required. SoJutions will have been prepared 
of the cumiei stiCiigtli uiitl tompcmlnre. 
the nejjatives cleaned, Joid out and graded 
in degrees of cojitis^t. and iSie siKcs and 
grades of paper will be at hand in lijght- 
righr boxes 

Enlarging. We can now pioceed to the 
making ol tfie enjargernenf. The negative 
wiU be placed in the liuldcr, ad dear or 
unwanted portions marked off, and the 
baseboard or easel wilJ be adjusted to indicate 
the size of paper to be used and the ske ol 
bfirder mt|uired. If an enlarger of the 
automatic type is being used it will be 



swung into position, and the tvoikor will- 
unless making single enJargements of small 
size lUid tie is very expert—make n test 
strip ex[jc>sure 

iliere are ^quiie a number oi fnetors which 
influence exposure, such us degree of eii- 
largenicnt, doisity of negative, lens aperture, 
gmde of paper, Lho attrengtli oi light, etc. 
Where a nnmbei of enlargcmeiita are 
required off a single negative. It is always 
well worth w-hile to make a test. 

Test Strips. I'he best pioccdiire for 
ascertaining the coirecr exposure is first tn 
estimate the exposure required ^ ihvit 
make a series of exposures, eacfi twice as 
Lung as the one before^ such as 5, 10. 20, 40 
and Ro secotids, and these vvlll give a compre 
liensive range which should form an accurate 
guide to tlie correct exposure [5iv furdta- 
uiid^ Bromide Printing page iqb.) 

Local ControL Experience will indi¬ 
cate tliuL it frequently aids the finished 
result if majiipuktion and coutrul are 
used during exposure. A great deal can 
be. done to hold hack poiLioim that are 
likely to print too dark by manipulating 
the hands nr fingers fjetween tJie lens 
and the papei. Tt is surprising the 
amount of holding back that can be 
done with till! hands alone. Otlier 
methods of local control are given in 
pages tJ4X and 65S. 

Common Faults. Common faults with 
bromide enlargements are over exposure 
iiiid under-dc%elopment. To cniiure 


WITHOUT COMTHOL A unkihrCArKPifd 
rnxili from k itkfrn with ■ 

minIfeEuF* C4mp«i'4 It With tN thlKb* 

fncli 0>n E^ r 4 |:hE 


nfce-iwary only to move the 
uppaiatus up or down to obluin 
the required .size. If the non^ 
autoniutic type is it will be 

necessary' to adjust the focus 
accurately and again check size, 
the fine adfustment for obtaining 
accurate sharpne.^ will mnw a 
slight idLirration in size. Tills i?, 
of special imporrance in commercial 
ivork when eiiiargeineJits am re¬ 
quired of an accurate size for lay¬ 
out or make-up purpuaes. Having 
secured correct size and absolute 
sharpness the orange czoip will be 
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good, rich blacks it is imperative that the 
print is developed to finality, which is, of 
course, only possible when the correct 
exposure has been given. 

If the print has had insufficient exposure 
the result v^ill be poor and degraded. If, 
on the other hand, the print has had too 
much exposure and has been developed fully, 
the result will be too dark and heavy. If, 
however, the print is withdrawn from the 
solution before the development is normaOy 
complete in an attempt to save it, it will 
be flat, with greys instead of blacks. 

Manufacturers of sensitized paper each 
give their recommended formulae, all of 
which can be relied upon, but in a commercial 
business it may be found expedient to use 
more than one make of paper and to keep 
to a standard developer. In such a case the 
undermentioned formulae can be used. 

Deve/oper for Bromide Papers 


M.Q. Metol.. ,. ,. .. lo grs. 

Sodi^im sulphite .. . * ., 320 „ 

Hydroquiuone .. .. .. .. 30 „ 

Sodium carbonate .. ,. .. 320 „ 
Potassium bromide .. .. 10 ,* 

Water to make . . .. .. 20 ozs. 


This solution has good keeping qualities if kept 
in well^orked bottles fiBed to the neck. It may be 
used $0 long as it remains colourless. 


^Idof 

Sodium sulphite.480 grs. 

Potassium bromide .. 12 „ 

Water to make.20 ozs. 

When dissolved add 

.\midol .. .. ,. .. .. ., 48 grs. 


This solution will not keep In good condition for 
more than two days. 

Development, To develop a print to 
finality it should remain in the solution 
from 2| to 3 minutes. 

The exposure made, slide the print under 
the surface of the developer, taking care 
to see that the whole print is covered by the 
solution and is free from air-bells, and by 
means of tweezers turn the print face 
downwards and keep the solution moving. 
The use of paddles ensures that the prints 
keep immersed during development and fixing, 
to prevent the print becoming exposed to 
the air and oxidizing. 

Final ControL It is while the print is 
in the fixing bath that a limited amount of 
further control can be given. This is done 
by using a weak solution of fenicyanide. 
A portion of a print that appears too dark 
can be lightened by a quick wipe with a piece 
of cotton-wool saturated with the ferri- 


cyanide reducer and immediately immersed 
again in the fixing bath. In skilful hands, 
quite a deal of local reducing can be done by 
appl^nng the reducing solution in small areas 
by means of a small sable brush. 

ferricyanide Reducer for Lacai Work on Prints 


Potassium femcyajiide . . . . . . i oz. 

Hypo . i 

Water .. .. .. . . . . . . . . TO 02S. 


Washing. Proper and adequate washing 
is not the least important operation in the 
process of enlarging. If any reasonable 
degree of permanency is desired for the 
prints, 20 minutes in a suitable tank or tray 
should be considered the minimum. Pro¬ 
bably the most elective way is by using the 
cascade type of washer as described in the 
article on Dark-Room Planning, page 507 
{see also Washing Negatives and Prints), 

A simple method of testing for the presence 
of hypo is to apply to the edge of the washed 
print a piece of sodium sulphide, a brownish 
tinge indicating that hypo is still present. 

When an enlargement has to be made of 
a size larger than the dishes available, 
and the width of the enlargement is not 
greater than the longest side of the dish, 
the difficulty can be overcome by sliding the 
print through the developer in the deepest 
dish available, then folding the print, seeing 
that the solution covers the whole surface. 
It win be necessary to keep the print on the 
move, reversing the position frequently during 
development. Care must be taken to avoid 
any crack in the surface of the print. 

If the prints are to be glazed, it %vill be 
necessary to use either a hardening fixing 
bath or they can be treated %vith a glazing 
solution after washing, being careful to avoid 
over-hardening. 

Acid-Hardening fixing flo£/> 


Hypo .. .... .. ,, 8 oza. 

Potassium metabisulphito ., .. ., 120 grs. 

Water to . .. .. .. 20 ozs. 

Add 

Chrome alum .. .. .. 240 grs. 

Water .. .. .. .. .. 2002s. 


Choice of Paper. Reference has pre- 
viousl}'' been made to the type of print 
required for reproduction. In addition, it 
should be stated that such work should be 
made on a white base glossy paper, as buff, 
toned or matt surface papers increase the 
difficulties of reproduction. When prints are 
required for making up or for composite 
pages, single weight paper should be used. 
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ENLARGERS & ENLARGING: 
(3) DAYLIGHT METHODS 

While there are cemin drawbacks associated 
with daylight enlarging, it has advantages 
that make it particularly suitable for amateur 
work. Here Mr. Bernard Alfieri, Jr., explains 
what these are and how a daylight projector 
rs operated 

Daylight does not offer the convenience 
ol artificial light for enlarging, whilst the 
variation in the intensity of the light itself 
makes it difficult to arrive at a given ex¬ 
posure. But when it is realized that many 
amateurs rely on this method, and some 
professional photographers choose daylight 
rather than a more convenient way, there 
must be a reason worth investigation. 

However complicated enlarging apparatus 
may be, the essentia) components are a 
holder for the negative with some 
means of evenly illuminating it, a 
lees arranged in a suitable position 
to project the negative image on 
to a sheet of sensitive paper and 
some convenient support to hold 
the latter. Avoiding the question 
of convenience reflected daylight 
is obviously preferable to artificial 
light, as it iOumioates the negative 
equally all over with a sott quality 
of light that requires no previous 
diffusion. Such an arrangement is 
free from the accepted drawbacks 
of a condenser, or ol sufficient 
diffusing screens which are necessary 
with artificial light in an enlarger 
of the type that does not employ a 
condenser, and in this form scratches or 
abrasions on the negative are reduced to 
a minimum on the print, whilst handwork 
and re-touching are not emphasized as 
would be the case with enlargers employing 
a condenser. 

In practice, some lenses are preferable 
to others for enlarging, but the best enlarge¬ 
ments are obtained with a lens of approxim¬ 
ately the same focal length as the one with 
which the negative was taken 

With a daylight enlarger one can use the 
camera itself, and, apart from the length 
of the exposure and the variation m the 
lighting, the other conditions are ideal. 

Arranging a Daylight Projector, As¬ 
suming that a room can be darkened, and 


the window blocked up with the exception 
of a small opening the size and shape of 
the camera, the arrangement is shown in 
Fig. 2. where a bracket or small shelf (A) 
supports the camera, whilst the rest of the 
window (B) is covered. Outside, a white 
reflector (C), made from any suitable board 
painted flat white, is hinged at, roughly, an 
angle of 45 deg. Inside the room a table (D) 
carries the enlarging easel which will support 
the bromide paper. 

In use the reflector (C) is adjusted until 
the brightest even lighting is obtained 

through the 
camera lens 
on to the 
easel. The 
negative (F) 
is inserted 
l^ehind the 
camera, and the 
focussing is 
roughly set by 
moving the easel, 
and finally 
adjusted by 
means of the 
camera. Once 
set, the camera 
shutter is closed, 
the bromide 
paper placed in 
position and the 
exposure is made 
by means of the 
camera shutter. 

Where very small enlargements are re- 
quired, and there is not sufficient extension 
to the focussing arrangements on the camera, 
Jt may be necessary to fix the negative in the 
window opening and, drawing the camera 
for%vard to the desired position, cover the 
intermediate space with cardboard, or make 
up a rough framework and cover it with a 
lack cloth. The extent of the enlargement 
wiU be determined by the distance the 
e^l IS away from the camera lens, and once 
t e approximate position of camera and easel 
has been determined, the focussing move¬ 
ment of the camera can be used for accuracy. 

Some cameras are unsuitable for the work, 
but the camera itself can be replaced by a 
small box provided with a hole into which 
the lens can be screwed ; and if the box is 




Figj, I and ^ Lowar. diagram ifiowlrtg arrange¬ 
ment of dayljght projector. The camera (A> ¥ 

K* window (BK 

which U ihrouded excepi where negatJwe {R 
Is msorted. A reflector (C J is htnged tor ad iust- 
carries the enUrgine 
easei (E>. Upper, plan of fmed focus eular^r 
A. fiegaiive carrier ; B. lens ; C, hinged Board 
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adapted to slide within a second box, one 
can be withdrawn from the other to provide 
a means of adjusting the focus. Using a 
camera that employs dark slides, a simple 
carrier can be constructed either to slide 
in place of the dark-slide or, better stiO. be 
fix^ to the window shutter, which will 
allow the camera to be moved freely. With a 
film camera it is necessary to open the back, 
as for loading film, or obviously the negative 
will be screened when the camera is placed 
in position. If the film negative has not been 
cut it can be wound on a spare spool and 
placed in the back of the camera, being 
wound into the correct position and saving 
the necessity of a film carrier; but this 
method limits the use of the camera within 
the focussing extension available. 

Given a bright sky, well reflected on to 
the negative, and a reasonably large aperture 
lenSp the exposure will not be excessive; 
but if the sky is overcast, reflection poor, 
or the lens w^orks at a moderately small 
stop, it may be necessary to give extremely 
long exposures. So varied are the exposures, 
not only due to the actinic value of daylight, 
but also by the efficiency and position of the 
reflector, that it is impossible to offer any 
working data ; but witli small enlargements 
and favourable working conditions ample 
exposure may be obtained in a few seconds, 
whilst at other times, particularly when 
making very big enlargements from small 
negatives, an exposure of several hours may 
be required. 

Apart from the delay, there can be little 
objection, and if a curtain is arranged over 
the door of the room the camera shutter can 
be opened and tlie apparatus left for an hour 
or two until the exposure Is complete. 


Fixed Focus Enlargers. Fixed focus 
daylight enlargers are a convenient means of 
enlarging to given sizes, such as the whole 
negative to post-card or whole-plate. There 
is a variety of box enlargers on the market, 
covering different sizes of negatives and 
varying degrees of enlargement, some of 
them fitted with an exposure device on the 
outside, where a slow sensitive paper tints 
until it matches a coloured surround, thus 
acting as an exposure guide. WTiere the 
bromide paper placed within the box is 
being exposed by projection, the much 
slower testing paper is being tinted by 
direct daylight, and the number of " tints ” 
required for any given negative can be 
readily ascertained and a record kept. 

The same procedure can be followed in 
any form of daylight enlarging by employing 
a separate actinometer, under constant 
conditions, when the variation of light can 
be checked and a record kept for future use. 

The usual arrangement is shown in Fig. i, 
where a carrier for the negative is shown 
in the end of a box (A). A panel carrying 
the lens (B) is fixM in the correct position, 
to project the image of the negative on to a 
hinged board (C). The whole device is light- 
proof. 

In use the negative is placed at A, 
and in the dark-room the hinged end is 
opened and the bromide or gas-light paper 
is placed in position at C. The box is now 
closed and brought out into daylight, the 
exposure being given either by opening a 
flap over the negative, or sometimes by 
sliding out a cap arranged over the lens 
and connected by a rod to a knob that 
can be operated from outside. Once this 
device has been set for any predetermined 
size of enlargement, it is easy to 
use and is particularly inter* 
esting, as in bright light it can 
be left for considerable periods 
and exposure given to slow 
papers that would be impracti¬ 
cal %rith other types of enlargers. 
Even with very slow sensitive 
paper, direct sunshine should 
never reach th^ negative. The 
box may be pointed towards an 
overcast sky or be exposed from 
the light of a white reflector.— 
BERNARD ALFIERL JR^ 
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ENLARGING: (4) PICTURE¬ 
MAKING & SELECTION 

The possihiftties offered by the enlarger of 
obtaimng a selection of effective pictures from 
a single negative are not realised by many 
amateur photographers. Here Mr. Emsiie 
Dean describes the methods v^hereby several 
groups and scenes are taken from a miniature 
negative and made into pleasing pictures 

The necessity for enlarging practically 
every negative taken with a miniature 
camera has not only introduced the tech- 
nique of making an enlargement to thousands 
of new amateurs, but has drawn their 
attention to the possibihties of the enlarger 
for picture selecting. 

The beginner, however, is never fuUy 
aw*are of the real utihty of this, and his 
tendency, with that of many more advanced 
workers, is to enlarge the whole of the 
negative, or, if he realizes that a part is 
sometimes greater than the whole (pictoriaJly 
speaking), is never drastic or adventurous 
enough to explore all the possibilities of 
the small original to see how many pictures 
it contains. 

Even if he is satisfied that the complete 
negative does make a good composition 
without cutting, there are few snapshots 
of open-air subjects that will not bear 
trimming and further enlarging to produce 
several more good compositions. Anyway, 
it is always worth trying, and it is good fun! 

In cases where too much material has 
been included, and 
these are in the 
majority with most 
amateur miniature 
shots, the matter ad¬ 
justs itself by demand¬ 
ing attention. 

The print reproduced 
hereipvith, showing the 
complete negative, is a 
typical instance. It is 
a good snap of a 
quayside subject— 
loading the catch of 
pilchards. The figure 
on the riglit was, need¬ 
less to say, not ob¬ 
served at the time, and 
the print obviously 
includes too much. 



SUBJECT IN full. Iii ihn phoca^nph ch« auav 

tidm conliuni iubs^diiry jcenej well suited 

ipr sepiratmn. aa shpwn In thp pppajite ps^e 
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For the v.^orker who has not attempted 
this form of selection the procedure is as 
follows. First make a good enlargement, 
say whole-plate or larger, of the complete 
negati%^e. 

Wlien dry, proceed to mask out different 
parts of the subject to find attractive bits 
or groups that can be enlarged separately 
as complete pictures. The easiest way to 
do this is to employ the old dodge of two 
L-shaped pieces of thin card, the legs of 
which are at least as long as the width of 
the print. One is crossed over the other to 
form a right-angled frame, the opening of 
which can be altered to any size or shape 
by sliding the pieces about page 647}. 

Placed on the print and moved all over 
its surface, various sections of the subject 
are masked from their surroundings. It 
becomes a fascinating game to see how 
many different bits are disclosed that 
can be regarded as pictorial compositions. 

In the opposite page are reproduced four 
out of a dozen made from the subject 
below, and as the negative was sharp 
in detail still further enlargements could 
have been possible even to comparatively 
large portrait heads of tlie two fishermen. 

The worker with a miniature fitted with a 
good lens that gives really sharp negatives ■ 
is for ever surprised at the amount of detail 
that progressively discloses itself, A 
moderate enlargement excites interest in 
the additional details that appear. A still 
greater enlargement 
arouses amazement if 
carried to the limit of 
the " grainless ” stage, 
WTien the "bits" 
have finally been 
selected the enlarger 
is brought into use 
^nd that particular 
rectangle focussed up 
to the desired size. It 
is then^—if the nega¬ 
tive is a good one— 
that the beauties of 
the detail secured will 
be disclosed, and this 
is one of the minor 
delights to be derived 
from miniature photo¬ 
graphy. The user of 
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ThtB miiiJ group cut aiod ari.l9rfcdl to mike i £omplece picture 


A viriition of the top picture 

inaskings adjusted in conjunction 
with different degrees of enlarge- 
ment* WTiat at first may appear 
as an insignificant bit will, on greater 
enlargement, assume the proportions 
of an important picture. 

In this way many of the nega¬ 
tives taken during the summer 
may yield more than one picture 
apiece,— EMSLIE DEAN 


a large camera kno\vs what his 
negative will give him. The minia- 
ture worker is ever in a state of 
anticipation, and is never quite 
sure until the enlargement is 
taken out of the fixing bath 
w^hat the enlarger has done for 
him. 

Apart from the selection of 
particular figures, groups, and 
other bits from a complete shot, 
the trimming of these portions 
affords a further exercise for the 
picture seeker. He will be sur¬ 
prised ho%v many alternative 
shapes may be 
employed with the 
same central figure 
and yet each pro¬ 
duce an attractive 
composition. An 
example of this is 
given in the four 
pictures showm in 
this page, 

When the work¬ 
er becomes more 
expert and obser¬ 
vant he wiW find 
that it is not 
always necessary 
to make a print 
and mask it in the 
maimer described. 

Provided the 




Enlarging the central iigurfl from the main scene 


negative is not too 
large and the 
masking arrange¬ 
ments on the easel 
of the vertical 
enlarger are readily 
adjust ed, the 
choice of subject 
can be done with 
the projected 
negative image 
only. This will add 
a still further 
fascination to mak¬ 
ing enlargements 
from miniature 
negatives, and particularly applies 
to the 35-mm, strip, which can be 
run through the enlarger until 
a likely subject appears on the 
easel. It can then have the various 


Two figuru rrom ch« ^roup 
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ENLARGERS & ENLARGING: 
(S) SHADING CONTROL 

Conirol of thfl print in order to obci^rv 
UCtsfactory tuhnce In ton A li one of the 
fftccor; tontributlng to success in ma5(in| 
dkEijictk¥4 anlargenenB. How thii Jhadin^ 
can be done h clearly described bjr Mr. G. K. 
S»£er in the foMowEns irtlrie. See oPie 
EnhrEin^ : (I), page 630 

I have met people who ,ippear to think 
thnt ^h;idiiig jiurLiunzi uf ihu iiniige in 
milking enliiretments is aJIjoci to trickety, 
or that iiiw of the mulhnd is a nf had 
workiijiitishlp in the making of the ncj^alivc, 
and is, therntf>re. Frame thin^ to hr ashamed 
oh ActuaUv, of course, it is nothing of tlie 
ifon. I'he photographer who cam translate 
the t»ni!'sc^e of his subjct:t, fust in thr 
iiCj<al]ve and from that to his bromide 
paper, nicely wkJioul aiiy luc^il shading is 
eiLlicr very forttinaie in the selection of an 
extremefy narrow mngc! of aubjerfs or 
e]Ae he is easily pJeased. 

The fact is that most of the 
-subjects wliich make the inosl 
atcrattive pictures have areas of 
detail which are eitliui extra dense 
or extra weak in tJie negative 
Hiid ivhicb tend either to remuln 
blank or to dog up in emlarge- 
meLits Lo on extent whieli is ufteti 
nothing like so notireahle in the 
small contact print. Must skilled 
photographers consiantly make use 
of local diadhig to get the tiest 
results. 

1‘here are two distinct xnirietics 
of i^huding. One is represented by 
using a disk of opaque snhstance 
for Lulding back an area liable 
tu print TOO heavily. This is 
represented by a bit of currugated 
t-ard stuck on the end of a wire 
skewer^ iLsed to shade: the bank of 
trees ui Fig, t. The other kind 
consis.s im the use of a much 
larger card Lo liDiil back the main 
picture us in Fig, a, whilst an aper- 
UiTf in it giv^es extra expos^ure In 
a |jortion. The latter is most 
usually the sky, but may be a 
white iJmveincnt, a bride's white 
dresw, nr the sail of a yarhi. 

The latter iUiistralion, by the way. 


show^^ ijJso how a second piece of card may be 
used to adjust the size or alter the nufline 
uf an n|jening cut in the shading curd. 

It is rai’cly practi[::ahle to shade, or to 
print-np, n detail ul an area preci-rtely to 
its oiitliiic, and there are wide though not 
unlimited degrees Lo wliirh these methods 
can lx: usird. The shading card ahuuld be 
of about such a hizc that ii it is held sorrte- 
wiicru arnnnd midway butw^een lens and 
easel it appears to he casting a shadow of 
nuarly the right size, and it has a fiizry 
outline. But one docs not rely uii this fu/.zy 
outline ojone, the sliading tool must be 
kepL gently and steadily mo\ing during 
ihe ivliole lime it i^5 in use. thereby blending 
the parts of tiie picture w^hich have had 
more oi less exposure respectively without 
the fact becoming evident. U any diUkulty 
is found in ctittitig for, better still, tearing) 
a card to any rcipiired outline, tills becomes 
simple, if a plain card Ls held in the midway 
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posiHonilcscrilwKi ibefore putting tlio broaudd 
TKipcr in position, of course) uiid the neewsaiy 
shape skctdicd upon the projerttsii image 
(Ml the card. Tlic outline thus marked on 
the card O^y pencil nr tmLyon) can tlitui be 
fciilowird by IftEsyir:*. 

It IS never practiCiib^e tu use acting wilh 
verj' sdiorL exposurt^Sd until one btconie-i 
rEuUy skUIed at iL l^'or iruitajice. H prinl 
requires fifteen seronda' ejttwsnri;. and a 
deep shadow could do 'vitli five seennda 
less, it taktsi a good deid of sleight of hand 
to .idjust the shading tool in position and 
to give it carefuf, even movement so that 
its shaduw keeps fairly on ihe right ^ces. 
and then to sivitcb off the light, all in the 
space of five seconds. It is Ttinch better to 
stop the Jetw down, in such a ease, so a.s to 
have a longer time in which to perform 
the scries of actions without risk of spoiling 
tlie r«ult.—G, K. St^AGER. 
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(6} CHOICE OF APPARATUS 

ENLARGERS & ENLARGING: 

{6) CHOICE OF APRARATUS 

Irv ihe Collov^mg ifttcla l^r, Chii1». 

dllCUHCs tht adrariEasef, 4ni^thicks 
and witabJUty ^ d^nerent cypn of 

enlar^Rr which are iviilable for ibe 
fc?slor>al worker and the ^miteijr, Hw 
review li followed by a. deciiled detcriptiflfi ot 
spKiflc mwees of enlarfien 

While thechoicL' is less wide than is the case 
with ramETHS, many pholographers are 
puzzled at the variety uf enlareing ajjparatos 
offered. Tin; matter of choice is dealt witli 
In tliis article with regard to individiuil 
roquiretnents. 

Hain There are iwn mmn 

types iitTO which uiilar^feT m^y be divided ' 
vertic^il and hoir^iotital. Tii Llie high^S|>eed 
vertical eolargei the more K models 

are hfted with m automatic focu^ng 
arran^citiCTit and a lar^^ ii|jercure Sen.%. 

Ttiu projector tiead sitides up and 
dow’n a vertical pillar, the iinagE 
being projected downwardii un to a 
large bourd. This usually cajTi^ a 
paper-hnider of some rnnvenietil 
kind, mid serv'fts, in addition, a5 
the ba^ tipon wlitch the whole 
enlarger stand?. 

Ihi^ hnriKontal enlarger ia built 
rather like the optical laniem ii5ed 
for the projection of laniem slides. 
The place uf Iho screen is taken by 
ail easel upon w^hidi the paper ia 
pinned. Tbia easel Ls in most 
canca structufally sepiLrated from 
the enlarger it:soU, the two being 
brought dose together for milking 
siiiidl prim?, and aei^ated more 
widely for big ealargements. 

This is a gnup-ral descriptiDu of 
the two t 3 rpea ot enlargci, but it 
will bt understood tliat there are 
minor difterencts between diflerent 
models of the same lyp^ hnr 
example, some models rdy ... 
condenser for even illumination 
the negative, whik others dispciise 
with this and secure the same end 
by means Of a dill user. In some 
insttument? the two systems ^ 
combined, n collecting lens being 
used with an opal bulb or ijther 
^mxe of didused light. 
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The Modern Vertical 
Enlarger- The nicxtem 
vLTticsil is built 

on a ^ih$f:4ntkil 
iHKird ur easd. on which 
tinally the senHitii e paper 
IS taid for exposure, Froiii 
ihb. bawlxiard 
pillur uu which the pro 
j color wio^'¥^ vertiralty 
lip or down, according 
lo wheiher a lar^^e or 
3 small iL'i^rcc of enlari^c- 
merit is desirerl. 

Automatic FocusSp 

It i^ 0l iKfk 

nature of tlio projector 
itself, itncl ot th<? mean^i 
for adjusting ih lluit 
ooncerufi the worker most. 

In the centre of the pni^ 
j eel or is a remova ble 
carrier htr the negsitive. 

Tliis usually consists of 
pair of R:iwlei;m pieces nl 
fjlass m a metai frame, in 
thus the negative can ii6!Lilly be given 
somii sliglil ktleral adjuslmeul for ccniraiiijng 
the image wit limit in the sUghtost tlegrw 
varying jis distance from llie lens below. 


Variation nf the len$-negativc distance, hov^-evtr 
microscopic ^ should be made only by means of the 
[iroper ad just men T for focussing the easel-itnctse 
sharply p in accurdance wiih variations in' Liie ?dzc 
nf That image produced by moving the projector 
bodilv up or down. In " automatie-focaiKsing " en- 
fhis focussing adjustment of the lens Is done 
fciutiiiiiaLiciilly by built-in mechanism, which extends 
the lens-negative distance as the projector is kwerad. 
iind coiitiBctss it when the projector is raised for a 
larger picture. Ihis is ilone Avuth absolute precisiGii, 
so tliat neither the time nor the sight of the 
[ihoiographer is troubled with the matter of fneiisring, 
III using tuilargers of the less expensive type, in 
which automatic focussing is not provided, one first 
adjusts the image to the size required by iiiuving 
She projector bodily, and then one obtains sharp 
focus by li second adjustment to the lens itself, 
mtich as in tising a E:amera. 

Limitatrons of Vertical Enlargers. For the 
greaf advantage of antomatic focussing one has 
to pay* of txnirse : but them is usually also the 
additional constdeiuiion tn he borne in mind that, a,s 

u rule, only unu particular 




<]P^AXlOOS' ENLAnSlR. D 4 UJI 1 
P4-4xi44f " iAJt^nuUE-racun ifil|^£«r. A, *vlb- 
fnA 4 Jc 44 tuuJn^ am ( R. i^lnuv hr mavlur 

Iht pretmitari C, iql^ af 

lirniTHfic F Q. f E, wint for 

dndE Qln^rtM« IcNp. tt9 flbTlatK hjitIfii l«?ariM 

■ f, lUflfnj 

ilui- nHn.Ehv^'.cirriAr : fj. 
miul muki far 4*4 cm. uid ll,fn»n. nt|iilvEX ; 
H, P, ifpttia ifocfo e*r»dtniii- : L RjiNM 
iSfW tli 4 l. uchinfi^JlU ‘»ltll c^ndvreur ; K 
rirp«nirtt rt¥iif^ 


Iptis Ciia be uwd on iucii 

iLU insfninicut, ;ind that 
the piuvisinn of auto- 
nmlic fncussuij^ tats limits 
to the degree of en¬ 
largement availtJjle, both 
of bijjness and of 
ainallneSiS, 

1 f an cnl.irgej is quoted 
to give, say, ten-diametci 
enluigemonls, ir will 
make up to a 15 jji. by 
ql in* f‘nl.‘irgeinent of f/f<r 
tnhoie of a 33'nmi. neg¬ 
ative (whieh is ri in. 
long), nr from u similar 
sized port ion of a larger 
negative. The same en¬ 
larger will make still 
bigger enlajgemenT? from 
^till iaiger negatives, if 
h Li fiesjgitcd to project 
from larger negatives 
Buf ii cuftnai make en¬ 
largements a ii^rr 
such as the some 
from only a part of 

llic minintme negative. 

llie inaximutn diaxneier^ obluinabie on 
indiva dual enlargers iire quoted only by some 
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anti few of thPTTS say liow ^ 

dcgj'cc of onJargement oui bo Thewe^ 

thenefor^, who iiught want to “ bluw up 
tiny negative images to Exhibition sizes are 
advised to inquire do&elv before purdiasing. 

Lighting Systems- Tlio source of light¬ 
ing onrtployefi in neuily all small enlargers 
todny is uii Opal electric bulb. This, con^ 
centra led by a condenser thmiigli die 
neg:?live to tlie lens, gives a brilliant image 
with conse<lucnt rapid e.xposiifes. together 
with the diffusion which minimizes the 
repirKluction oE grain and of surface flaws. 

A double cundciiser project?, more light 
Llian a single one, and gives possibly more 
even illumination too ; but ri:rf]iiir& tbe lamp 
to be further from it, and so calls for a 
bigger InTTip-houHe. Enlargers which permit 
of either u single or doubk condenser usually 
have provi'i^ion lur adjusting the distance of 
the lamp from ih 

Lenses» Eniargers can be had to ntie 
onc^s exi^atiiJK camera lenfl. Tliere is no 
disadvantage, excepting the slight i>ossiblc 
inconvenience of changing the lens to and fro. 
But 1 would suggest that the camera case 
is always the better place for the lens. 

Even those w^lio$e c:^TnK^as will not ter 
the lens be un'M’.rew’ed are catered for by 
lamp-bouse const ructions to which a camera 
may be damped bodily. But os onEargin^^ 
normally requires greater tc^and-fro focussing 
action than does laking, such instruments 
must nece-ssarily be liinlted in range. 

Aperture and Speed. Nut or ally. a big- 
apcj'ture lens will pemiJl of the shortest 
esposuren, but Ehat ts not to any that a 
lems shuuJd always be ii-^d at Open aperture, 
few lenses will project an all-over sharp 
imagE when so used, and Loo short an 
exposure time gives no latitude for the 
local shading and princing'np of w^eak and 
extni'dcnse areas which sue such a feature of 
skilled enlarging. It will usually be found 
that I he best performance of an /z l^ms is 
soinewheie around /4.5. and of a lens of 
Al S abnsit haU-way betw’een/8 and/ii. 

Horiiofltal Enlargers^ V\'hik the 
vertical enlarger represent* Lise latest 
development in enlarger design, there uie 
still many pbcitographefS who prefer thoK 
of the nlder type, t hey are rather lower in 
cost, and the mm of the picture that may be 
made with an enlarger of tliis kiiid is only 


limited by the dimensions nf the durk-room 
and by the sim of tlie bromide paper. 

In additiui], these enlargers have xuOidejU 
ex tension of hellowFi to allow of their being 
used for reduction. This latter is a valuable 
feature if lantern slides arc being made Irorn 
qu.irtnr-plate or liirger Degaitve:S- fn their 
best form th^ enlArger^ arc also provided 
with a carrier that permits the negative to 
be diisplueed from the verHcal ixjsillon. This 
is useful for the concetion of converging 
vertical lines on the negative. 

ith the honzonral type of enlarger vari¬ 
ous forms of iHuminiiJlt may be employed : 
electricity, gas, spiKt vapour, mercury 
Vxipour, limcligbL, and acotyieue. For tliis 
rcusou the horizonral enlarger is the only 
practical form which can be used in outlybig 
di.htrictii not served by an electric suppl3^ 

The body of the apparatus is usually 
consiructcd of sheet mefaJ. Side and back 
doors permit of free access to the flhiminxnt. 

Between tlie light chamber and tlie nega^ 
Live carrier is ibe condenser (j.r'-). the 
function of wbieli is to collect the ray is of 
light Irom the ilium inant and pro;ecl them 
through the negative. The condenser of a 
horizontal enlarger is usually foimed of u pair 
of plano-convex lenstrs plao^ with the convex 
surfaces facing each other and neuly touch¬ 
ing. ITte condenser miuit be of O diameter 
stightly larger than the di.ignnal of the 
negative ffom which enlargements are to be 
made, ntherw'bie the comers of the negative 
wrili not be projected on to the ousd. 

The negative is placed in a carrier wldch 
must be as dose to the condenser as possible, 
for if it is separated by more than a very 
small dlntaiice it will not be fully coveted and 
a larger and therefon: more expensive con¬ 
denser will be requited^ Tn order that the 
BuLihed enlargement fthall show the image the 
some way mund as the original £ub|ect, the 
negative must be placed upside down and 
with the cTnnision surface towards the lens. 

Between the negative carrier and the lens 
are bellows, the extension of wliidi, eurried 
out by a tuck and pinion movement, enables 
the distance hetwcEit ticjiative and lens tu be 
varied within the limit? of that extension. 
A vaiiuble extenHioii^ plus adaptabiUty for 
various lenses ^ is helpful because it allows of 
making lanteiti-slides and big enlargirnenta 
within the limited space ot a STnall dark-room. 
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ENLARGERS: (7) SELECTION OF MODERN TYPES 


T he following pages present a review ol 
many of the enlargers available on 
the British market* 

Enlargers are grouped in sizes according to 
the largest negative each will accommodate. 
In several cases an enlarger primarily 


built for 24 X 36 mm. will actually take 
larger negatives if the need arises. Enlargers 
for 24 X 36 mm. and 3x4 cm. should there¬ 
fore be sought also under sizes up to 4 X 4 
cm., and enlargers for 4,5 x 6 cm. under 
sizes up to 6 X 6 cm. 


For Negatives up to 
24 X 36 mm- 


ikomat 

Vertical enlarger with auto¬ 
matic focussing. For electricity 
only; uses 75-watt lamp and 
condenser. Carrier to take 
33-mni. film in lengths, 
or single negatives. 

Fitted to take Contax 
or Contaflex lenses of 
5“Cni, focus. Degree 
of enlargement from 2 
to 10 diameters, which 
can he exceeded by 
projecting clear of the 
baseboard. 

Zeiss Ikon, Ltd. 
magnaprint 

(Models VO/L and 

vo;ci 

Vertical enlarger 
with manual focussing 
by helicoidai mount. 

For electric light 
only, using 
loo-watt opal 
lamp in con¬ 
junction witli 
condenser. 

Baseboard 
fitted with 
size-chart and paper clamps. 

Model VO/L takes Leica lenses, 
and Model VO/C takes Contax 
lenses. Built to take 24X56 mm. 
negatives in 
the roll. De¬ 
gree of en¬ 
largement up 
to 10 dia¬ 
meters. 

Ensign, Ltd. 

VERTEX 

Vertical cn- 
larger witli 
manual focus¬ 
sing by helical 
mount. For 
elec tricity 
only; uses 75- 
wa 11 opal 
lamp and 
single con¬ 
denser. Two 

carrier available, both taLing 
35-nim* film in strips. Takes 
Leica or Contax lens. With 5-cin. 
lens enlarges up to diameters. 

F, Morat & Co., Ltd. 


For Negatives up to 
3 X 4 cm. 


BABY Ml RAP HOT 

Vertical enlarger with auto¬ 
matic focussing. For electricity 
only, using gas-filled lamp and 
condenser. Separate manual 
focussing arrangements for 
use when required. Nega¬ 
tive carrier takes films, 
either V.P. or 35 mm. in the 
strip. Fitted Zeiss Ikon 
anastigmat. Maximum 
magnification S diameter^. 
Zeiss Ikon, Ltd. 

filmarus o 

Vertical enlarger with 
visual focussing by helical 
mo u nt. For electricity on ly ; 
uses 100-watt opal lamp in 
conjunction with 
single condenser. 

Negative carrier 
takes film in the 
strip as well 
as separate 
negatives. 

Fitted 4.5 
cm. double 
anastigmat 
/6.3, with 
iris. Range 
of enlargement from 2 
to diameters. 

R. E. Schneider. 

FOCOMAT 

Vertical enlarger 
with automatic 
focussing. Uses 
75-watt opal lamp 
and single condenser. Negative 
carrier designed for 35-nini. film 
in strips, hut film slide for 3 x4 
cm. can be had. Takes Leica lens, 
or can be fitted with 5 cm* /3.5 
lens. Enlarges 2 to 10 diameters, 
but by projecting off baseboard 
greater enlargement can be bad. 

E. I^itz, Ltd. 

HELINOX ENLARGING PRINTER 

High-grade fixed-focus box form 
enlarger, fitted /6*3 Novar an¬ 
astigmat and lamp-house con¬ 
taining 40-w'att lamp; V*P. film in 
the strip. Lamp-honse detachable 
for enlarging by daylight. En¬ 
larges to 3IX2J in. or 4fX3i in. 
according to model. 

Zeiss Ikon, Ltd. 
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MAGNAPRINT (Madel AV.OJ 
Vertical enlarger with auto¬ 
matic focussing. For electric 
light only, using 100-watt opal 
lamp in conjunction with con¬ 
denser, Baseboard fitted with 
ruled size-chart and paper clamps. 
Built for 3x4 cm. negatives, 
but a special carrier to take 
24 X 36 mm, negatives can be ob¬ 
tained. Degree of enlargement up 
to TO diameters. 

Ensign, Ltd, 

MAGNAPRINT 
(Models V O and V OH) 

Vertical enlarger with manual 
focussing by belicoidal mount. 
For electric light only, using 
T00-watt opal lamp, in conjunc¬ 
tion with condenser. Baseboard 
fitted with ruled size-chart and 
paper damps. Special carrier for 
24 X 36 mm, negatives can be 
supplied. Enlargement up 
to 10 diameters* 

Ensign, Ltd. 
MAGNIPHOT 
Vertical enlarger with 
manual focussing by belicat 
mount, Usesfio-W'att lamp 
in conjunction with con¬ 
denser, which serves also as 
pressure plate to hold film 
flat. Normally fitted with 
24 X 36-mm. mask, and 
to take Contax or Conta¬ 
flex lens: enlargement 3 to 
15 diameters* 

Zeiss Ikon, Ltd, 

VALOY 

Vertical enlarger with 
visual focussing by heli¬ 
cal mount. For electricity only, 
uses 75-watt opal lamp and single 
condenser* Negative carrier prim¬ 
arily designed for 35-nim. film in 
strips, but also i-vith film slide for 
negatives 3 x 4 cm. Normally 
takes Leica lens, but 3-cm,/3.5 lens 
can be fitted* With 20-in* upright 
enlarges diameters; also 40-iii. 
upright. E. Leitz, Ltd. 


For Negatives up to 
4x4 cm. 


CERTOS 

Vertical-type enlarger in w'hich 
actual projecting-head is hori¬ 
zontal, but image is diverted 
downwards by a mirror* For 



Ikormc Enlarfcr 



Vertex Enlarger 

types of negative 



Focamat Enlarger 
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electric light only; 
special reflector 
for high efficiency 
with 2 5-watt 

lamp. Fitted en¬ 
larging anastig- 
mat of 2^-in. 
focal length* 
aperture A-s* 
wdth iris. En¬ 
larges up to 6 
diameters. In¬ 
corporates paper 
selector and ex¬ 
posure meter, 
and has arrow as 
permanent in¬ 
dicator of accuracy of 
focussing. 

Ensign. Ltd. 


FAM {Hodc:ls I and Hj 
Vertical enlarger, 
fully automatic focus- 
sing. For electric light 
only, using opal lamp 
with single or double 
condenser. Fitted with 
j-cm. /4.5 anastigniat, 
with iris diaphragm. 
Carrier takes either 
\tp. or 35-mm. film in 
the strip : masks pro- 
^dded for 4 x 4, 3 X 4 
and 24 X 36 sizes. 
Degree of enlargement 
possible, 2 to 10 dia¬ 
meters. Single con¬ 
denser in Model 1 ; 
Model II has double 
condenser. 

R, E. Schneider. 


Ensign 

print Enlarger 
for Eniign 
and smiUler sizes 


CRESCO No. 1 

\’ertical enlarger with manual 
focussing operated by quick- 
thread screw. Electric model uses 
100-w^tt opal lamp in conjunc¬ 
tion with condenser; gas model 
uses bijou inverted mantle in 
place of opal bulb. Standard 
negative carrier can be replaced 
by special hinged carrier taking 
35-mm. or V.P. film in uncut 
lengths for 4s. extra. Degree of 
enlargement up to 12 diameters 
^vhen used with a 2-iii, lens from 
T^eica or Contax* or up to 8 
diameters wath 3-111, lens fitted. 
Form B is for use \ritb purchaser's 
own lens (fitting extra) : Form C 
has 3-in, lens with iris. 

J. Lancaster & Son, Ltd. 

EXAKT (Madelm 1 and In) 

Vertical enlarger v^dth semi¬ 
automatic focussing by helical 
mount. Lens-mount and pillar 
graduated with scales; w*lieii 
these are set to corresponding 
numbers focussing is correct. For 
electricity only : uses 40-w'att opal 
lamp with condenser. Choice of 
several types of negative carriers, 
Fitt^ 6-cm. anastigmat* aperture 
^4.5* with iris. Degree of enlarge¬ 
ment* Model I, from 2 to 7! 
diameters. Model la, with longer 
pillar, enlarges 2 J to 10 diameters. 
Can be fitted with special 
interchangeable 3,5-cm. lens 
for enlarging from negatives 
up to i 3 X 24 mm 


R. F, Hunter* Ltd. 


FILMARUS I 

Vertical enlarger 
with manual focus¬ 
sing by helical 
mount. For elec¬ 
tricity only; uses 
100-watt opal lamp 
and single conden¬ 
ser. Negative 
carrier takes film in 
the strip as w^ell as single nega¬ 
tives. Fitted 3,5-cm. double 
anastigmat /4.5 with iris. Range 
of enlargement from 2 to to 
diameters. 

R. E. Schneider. 

FOTH 

Vertical enlarger with 
manual focussing by helical 
mount. For electricity 
only : uses too-watt opal 
lamp in conjunction with 
single condenser. Negative 
holder has adjustment for mask¬ 
ing ail negatives up to 4 x 4 cm. 
Fitted Foth /3,5 lens, with iris dia¬ 
phragm. Maximum enlargement 
7 diameters. 

Peeling & Van 
Neck* Ltd. 

PRAXIDOS 

Vertical en¬ 
larger with fuhy 
automatic focus¬ 
sing. For elec¬ 
tricity only* using 
j 00-watt opal or 
projection lamp 
with either dif¬ 
fuser or condenser. 
One-hand focus¬ 
sing. Scale auto¬ 
matically indicat¬ 
ing degree of en- 
I largement from 2 
to 10 dia¬ 
meters. Neg¬ 
ative carrier 
takes film In 
the strip, and 
can be fitted 


with interchangeable masks in 
any standard size from 24 x 3b 
mm. to 4 X 4 cm. Fitted with 
5,3-cm. anastigmat with 

iris, or can be had fitt^ to take 
Leica or Con tax lenses. 

Sands Hunter, Ltd. 

PRAXIDOS O 

Vertical enlarger with manual 
focussing by helical mount. For 
electricity' only, using opal or 
projection lamp, with either opal 
glass diffuser or condenser, .Auto¬ 
matic lever locking projector- 
head at desired height. Negative 
carrier and mask of any standard 
size up to 4 X 4 cm, can he had 
w’ith the enlarger. Fitted wnth 
74.5 6-cm. lens* with iris. Degree 
of enlargement, to 8 diameters. 

Sands Hunter* Ltd. 

RAJAH 
(Model O) 

Vertical en¬ 
larger w i t h 
manual focus¬ 
sing by helical 
mount. For 
e i ec tricity 
only, using 
opal lamp in 
c o n j u n ction 
with single 
condenser. 
Universal neg¬ 
ative carrier 
aJlow's for use 
of single neg¬ 
atives or film 
in the roll. 
Masks for 4 x 
4* 3 X 4 and 
24 X 3^ 

Praxidos inf^rger atives. Fitted 

with /4,5 
6-cm. lens. Enlargement 2 to 8 
diameters. Norse Trading Co. * Ltd, 


For Negatives up to 
6,5 X 4 cm. 


Hifnlphoc Enlarger 


DAORNYTA 

Fixed-focus box-form enlarger* 
without lamphoiise* making prints 
5 i X 3 i in, from 4 x 6,5 
negatives. Opal diffusing screen 
ov^er negative allows use of arti¬ 
ficial light w'hen required. Achro¬ 
matic Jens with shutter. Price 
complete* ts. 

J. L^caster & Son, Ltd. 

HORIZONTAL MAGNAPRINT 
(Model H O) 

Simple horizontal enlarger with 
manual focussing by helicoidal 
mount. For electric light only, 
using 100-watt opal lamp in con¬ 
junction with 3-in. condenser. 
Ensign* Ltd. 

exakta 

Simple vertical enlarger, with 
manual focussing* for use with 
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IjCJJS' fruni F-stnlrtu CAjncra.. Can 
■iImj be used if 

di?r;.irv!i!. Tctf Metric light only, 
tiding L^mp^ 

house of wood. eWmcUoJ ^hilr 
lu^idfr find with Outside covered 
with IcftthL-rcltLV Ditrier Likes 
nftg.'itivei In the strip. Hnlar^t^ 
up to ?ji| iliumeteKv 

Oaruer * Ji>uct., T.iij 


For Negatives iip 
6x6 cm. 


to 



Dii.pjH Lujntmu EnliriBY 


□ UPLIX LUtiEHAX 

Vertical cil3dLty,ci’<:Cinil'>jnijd with 
projector. For sloctnciti' only : 

ioi>-w.^tt crpAJ L\nip and 
douhlc coiulcDst.1'. 

^h^DuaJ focii&£ing. 

SpriEi^ 11 Irii-Htriye, 

with bevelled ghtss 
|p|ut« ; maaks avaU^ 
llble lur all 
to 6x6 cm. Fn> 
j Ltl W'lifl=uf sw^iilgn 
into borizDEital 
posidoD for pro- 
m for en. 

Jargcmcotii greats; r 
tluin ti X ja in. 

WUI Mns ty( 

Exakta caiuenu, or 
had with ^4.5 

IVIIH- 

Garner ^ Joni^, 

Etd. 

EX^I^T 

tl and 
lla> 

Vortical 

cnlnr^rr iilld 
aflin i-nuto- 
rrmitii; fociui- 
Sfng by heliCiil tnounL 
luotint" and pilM^r mduated 
wpth s^les, when tnene are 
ict at corTey|.w>rirliliK TMinibcr;: 
ima^e hi sharp. Can be htted for 

inivrr.lhin^E^tile Iurr of 6-cjtl. focus 
for cnlarKEiug tro-m nc^tivos up 
trj 4y.4 dn. For clecthciiy only : 
ubo f«> lu jrxi w^itt opal Ump witfi 
condenser. Choice o 1 set'enU types 
of ii^i^ativ'c Eiarrief. Fitted y tUL 
4.^ lens. wilSi iri^^ Dcyorc vf 
eafargeinent from ;:.7 to g 
diaillFitE:L:« in ^fodet If [ with 
Model I la. -witli higliirr upnj^hl. 
rangta Lr a^ to lO diamet^. 
R. F, Kunteir, Ftd. 

ran |ii mt^d iy» 

Vertical culargcTp fuUy auto- 
jiiatia fociLvdll^. For elHitrtrJtV 
only, ‘rising Oiiul lamp in conjunc¬ 
tion with dtlfuser in Model I Eh 
and coiideaFj^r in ^iT^1i!!l IV. 
CarritT lakes him in the strip as 
wcU as »eparate negatived. Fitted 

iQ.ji cm./4.3 li^nai, with anci 
< if masks fur oil stanchird sites up to 
6 x 6 cm. Knlar^amont poMiahle, 

I fa TO diametris^ K. E. Slhiieider. 


FILMARiX O 

VerticaJ enlarger with manaal 
loccissing by hcliL-aE cniniiiL Fur 
elrctrkity only I im-w^ttl 

opal lamp and ^ini^lo condenser. 
Ne^tire aiiTicr takes film in the 
stnp Its well as single uegafives. 
Fittffii g-r.m. doiihlf^ ann.rtSgmal 
/^.5^ "rtith iris: range of enlaj]gn- 
mcnl irom [| to 10 diametera. 

R. F. Sehneider 

LUniKAX 

C.Tn tie nsad vertiiMlIy ot hoi izoii- 
tjdly, with mannal focojainjt by 
helical mount. Far QlectrEcity 
rjiiJv. WooilrH bwiy. wkite inside 
and leatherette ouiitLdv. Can bo 
had tlttrMl for fi*n7 frtnn 
txakia camera or i4ith 
7-C:m. /-1.5 leu£ .mcl 
cundenaer. 

t^anser Sc Jon&s, Ltd. 

riACMAPRINT 
(HodaL^ V io and VlffHJ 
Vortlca] enbrgar wllh 
matiuiil iucussing by 
beHcoidol moiint. For 
ftJoctrfe light only, uainR 
iw>w-ait opal lamp in 
cQh[unetidn with ron- 
detLviT Bttsebewd fitted 
with nilfi 4 ii»-cbatt ami 

paper elam|i!7L Oimer 
prqvhded with nujfk^ 
for Amallftr tliEin 

6 X b cm. lkI 

cEllargeilleut Irum to 
61 diamttefK. 

Fn*iign, Ltd- 


PHAXIDOS 
Vertical cnLirgor with 
fully .automatic fcicu^^ ug. For doc- 
Incity on^y. using roo-watt op^n 
or projectiDn lamp, in tj-'miimction 
mlln'jt with COEldenser or didUACr. 
Scale showing degrotr of enUtTge- 
ment from il to 7I iliaiuetcrs. 
Ne^ativ-e cnmqr takCR film in thfl 
strip, and con bo had dttnl with 
inherchangr^Lble mask? for all 
sues up to 6 X 6 cm. Fitted 7,^ 
tm. aua&ti^plLat with iris. 

Sands Hnutw^ Ltd. 

PRAXIDQS D 

Vertical enlarger with vtnuai 
fociUAing by helical irtuunt, For 
i-lfH irieity ueiIv, Qsiojt Opal or 
projection Jamp, with difTu^ or 
coadcTLSEn-. Autoniatie lever ioch- 
iny projector-head at retjuiri^i 
height. NegativE? iiaiTitT tntccsi 
intfrihfUigoiblo mcaks of all 
standard s^es ifom 34 y jn ntm. 
UpWairLL Fitted 7-5~cm. y4,j ]ena. 
with iris. Fnlorgeniont, 1.6 to u 
diameters. Sand^ t-luntrr, Ltd. 

AAJAH (Me;hj,l 1 ) 

Vertienl enlarger with niiinuaj 
locujsiog by lielic-il mount. For 
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ckctTEci^- only> using opal lamp 
.and dnubto comlonruer. llnivi^rfial 
negative eiirner taking ncgntivt^ 
singly or En strips. Fitted 
cldut^in^ anieitigirmt, Dfyii“i' of 
cnlu^emenT up to 6 diamcccr^- 
Ncwsk Tf-^wJing Co., t-til. 

VERTEX 

VerticoJ enJariscT with utanunS 
fociusing by hclleaJ mount. For 
i^loctiicif.y only: u«rs nxiwsdt 
opal lamp and sEnKle condeiumr. 
Two types of negative cjurior 
avnilabti-. cither which Lakes 
fUm in the utrip. Choice ol fottr 
Iwrj rjf w'bich lutve iri-s_ 
LJegree ol enlargemont np to 6{ 
diamotor^. 

F. Mont & C 6 ,, Ltd. 


For Negatives yp to ' 

li 2 ! in. I 


NON-AUTOMATIC MODELS 

AMPLUS My. % 

A vurdcal cnlargi^r wi th manual 
lucuiibiTEg, for tether electricity or 
incamlescent gas. Cau bo obtained 
complctffr with Jens, to luke user's 
Sena, or without focujijirLg amingc- 
ment to t.ilce nscr'a i-rimit^ra and 
lens. With 4^11, lens enlarges 
f I to j diameters, >sre-4tcr enlarge^ 
miuit being obtainable by pro¬ 
jecting off baseboard. 

J . f..arji iisijn‘^ Ltd 

AMPLUS No. 4 

Vertical enlarger for electricity 
or incamile^ii-cnt gaS. Fitted 
double condenser and oplioeiLil 
dlffLlAflr. Sdmi-nutonLTtic focilit^g 
by walirai on pdlor nnd focus¬ 
sing, Supplied compktn with lens, 
to tiikt ust;r S Ten Sri or Im take 
user's lens and camera. ^Vith 
^laciElard 4-in. IcuMfodueA?; to luJf- 
idsws or enlarges to 6 dnmictj-rj^; 
with ^-in. leas ealArf;ca to >5 
dSamettTH. Gfi.'^itcT cniafgeuleni 
by rumovmg paper boai^ ami 
projecting tlixongh fia-sfi- 

.| r fjiinVaster 4 t Son. Ltd. 

diffuIpA v.rt. 

Simple vertical enLirger con¬ 
sisting of DiffElsa H..M, inonllt«l 
ivn verric^ pillar which damps to 
tuhle. ^V^ith 4-in, lens ertlaTj^t^ 
to 4 i] la 1 1 leiuT!*, or mote If an'stn4ied 
tu project ima^u off ubJe. 
j. LiiuwilJ^trr fit Son, Ltd. 

FJLHAnEx ^nas*L nil 

Vertical enkiTger with manEtaJ 
lociiliiifig^ ovt.-r u range of enlarge- 
mertt from to 7 Eliametcri. 
Greater unlargaiurni i^n W- otj- 
Liined hy swinging the lamp- 
tiEjuse round on the upright. 
Fitted for dn.lticity only, usitig 
a toip-w7iit pearl lamp In conjunc¬ 
tion with diffLLwr. Fittixl 10. j^cm. 
74.3 clrn.ilile unostigTnat with ins. 
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taJ£C3 paper n|i Ij> 
■■ J5, C*n tia fitted with 
iDtercbAll(£eib1lh kus en- 

br|;i'iTi^-nt tn ijt j dtMnetcni troEii 
4 X 4 cm. nc|?ativ«. 

R. E. Schneider. 


I.UMIHA 3 C 

Vi-tIuilI linS.irRfir i^ith PwmuuL 
focussing by nick pjnion. For 

tridt^' cmJy^ using ctihcr i 
dcEser or diJjMfrr'.r. Fitt&d ivitti 
/4.J 

v-liidi lKt9 II fixed itap lor 
UUli enlarge IruiJi 14 to 4 dSa- 
but latnp'h^iA' cart 1*- 
turniEd nmin] to project ofi basC’ 
bo^ where grester 
ir^ re* [^ I ireiil. Oaf ner & J ones. Lid. 

HACHAPniMT V II 

V'eriictU rnlurger with tnanuaJ 
foruaislDg bli^ helical nioutit For 
deetfiiity only, nuiTip double 
coAdeitscV and 1 Mi>wui:t ofiaS lamp. 
FiltPil with /fp.3 or y4-5 ann?jtP^- 
Mt, It cuhiri;*^ from t.J to 
rlianietcrs. ’ITiia fou^c ttm t» 
e.TteluSn! hy projecting oil the 
baseboard, whst li wtH paper 

u|ii to 15 X 13 in. Ensign. Llrj. 

peRPlCTA 

Vertical enlarger vfiili focuRsing 
Liy and pinion. Fordeebneity 
only, oai^ 44-in donble too- 
ih-nf4sr. lotted with 4 ~^n. 
IXillLiknvrr anastignULt. Enlarging 
front the 4infi!e siiec in 4 times. 
Can be fittftl if preferred with 
^i^in. lelis giving enlarj^'cment to 
jJ timw. 

Tln-umton-Pitkird Co., Ltd- 

PRAXIDO^ IHEW HDDELI 

V'rai^cal enlarger willi inanu.xl 
locn^tig, uRing lochwatt opuS 
lamp in conjunct ion with diffuser, 
iM it pfnjftttiM lamp with a iXsR- 
dcnacr. Filled with Interchange- 
;ib3e 10.5-cm. ^4.5 iLfLtt'itignL.i'C 
with in.v diapm^agOi. Enlarges 
i.fi to 7 diameicns. Projector 
head fan be swung clear of the 

ba^bourd i or urtvititr enlargement. 

htHf^-board will take paper x^p to 
Z€\ >: 16. Samlii liuntcr. Ltd. 

hajah 

Vtjrtjtil enlarger witli 
Eiianiial fiscMswog b\^ 
hi^Ucjl mount- t-or ele^^ 
trscity only, ujune double 
tondeniMr fitted with 
iio-ointi. /4-S alU^igmat 

witliout iri,^. cu- 

largenient Irom U _lu fi 
diameters The projector 
hmii iian be swung 
round for urenitur en- 
Ufgnmnnt. Biacboanl 
will tu ke ^ 

20 X I* ib- 
Trading Co,, Ltd. 


¥Ynoo 

A vertical eiilarger wills mannal 
focu^li^ For electricity only, 
using eitbrr double cond^iLRrir Of 
coEnpktoly disused light de¬ 
sired. Fittnsil ^.5-cni. /4 aoastlg- 
mat wiLh ins. of nstiirgn- 

uannt irom 14 toddiimetcr?. Can 
lx-: lilted with j^cm. lens for minJa^ 
turc DCgativc?, when the range qf 
enbLr]^nmi»Tit hocomfift from 14 to 

dmuieterin. Bkseboafcd will take 

paper up to 20 X lo in. 

F Uitz, Lnl 

AUTOMATIC MODELS 

AUrO-AHPLUS, Na. I 

Vertical cnluruer wrtll nuto- 
matio focuiUEii3g lor enlargements 
Irom I j In 4 dianfiftlnrft. For 
electricity only, using two limip, 
rL^dMLtDr, and difFu.W. S-Upphed 
with A-m. unastiginut with sliding 
etop for /it, or witli iris at cm 
chasrgi?. TA-nwIiciaril will take 
paper to 15 X 12 in, 

I. I jmciRlitr i Son, Ltd. 

AUTO-AMPLUS Hd. i 

Veriicul enltU:)j^.t willi 

focuEslJig, fitted for electricity or 

incfqsdt:^riH ga-R hi conjunction 
ivith doubk^ ccjmlmser, AUer- 
nativc dlffasing arrangemenia are 
influded. Can be obdluied wilh^ 
out Icfui. or with 4-itL lens giving 
fsllurgenieill^ |o g iljamett^rR, or 
reductions to ImH-MC. ^Vith ^-m. 
lena it enlarges to 13 diamcterii. 
]. IjincaRtcr fW^n, Ltd. 

eXAXT (HOniL III] 

V'eflieiil eiiluf^er wptb 
automatic focussuag. Uses opaJ 
lamp with ctniibln conMleiUicr. 

Normally fitted with iq,5-cm. /4.S 
anastigmatwithout ifkEdiaphragm. 
Enlarges [.7 to fj.5 disuSieb^ 
Baseboard will take paper up to 
30 X in. Cl^^ be fttLrtl with 

O-cm. lens, interehongcuhlc, with 
.Rtandard for nolaf^^mcnt 41 to 13 
dLBinctcjs from ntf^tivcs Up lo 
4 X 4 cm. R. F. I luntcr. Ltd. 

PAH MDDIL V 

Vertical rnlafg^r ^vith auto¬ 

matic focussing; jJ to 
iltametcrR ' lamp- 

ousc cun Im- swung 

round to project off bo-nc- 
board lor still grnatnr 
enlargerncnt For ulcc- 
iriL-ily only, uifing 100- 

watt pearl tuunp in i^iin- 
jikODtion with daffowr. 
Fstti^d li;p.5-cnl. /4.5 
aiiostigmal with ins. 

BtJiiebcuLriiwlll take paper 
up to 20 X 15 in. Inti-r- 
ehn.iigeahEe lenses for 

pjTCSitcr oiduf gnenrot 
from Knmlkr negu- 
liv^e^ can be fittccL 
R. E. Schneidtr. 

b ^5 


FDCOriAT HCIPEL ll 

Vsrtioiil eoLirge.r with fullyouto- 

mutic focussing. For ck^^dt>^ 
only, uifiug doaMu conderucfr. 
Fitltd 0.5 -l:u]./^ UinkSli^ii^al with 
Eris. Range of enla-rgcment from 
r.S to 6 di.\mi^ti-rs, thi?^ rouge 
being inciriLscd to g dniiiu:ti;r^ by 
uflini^ manual focusisEiij^. 

IjCTUius r.d shorter focnl length 
can be fitted for use with 
TijSg.itlves lip to 4 R -} cm. Titift 
gives enlargement from 2 to 15 
riiameter.R u^Hth automatic focus¬ 
sing, and op Lrj ditiimdci^ witli 
mauunJ focusoLug. 

Fr T-r-il^ r.id 


MinAPHOT 

Vertical enlarger with automatic 
focn^vlng. For electricity only, 
using spuciul luiup with ruttcctur 
anti diffuser. Fittwl vnth /6.3 
Kuvar or /i 5 trin. F.n- 

lar;g« from tl to 3I dtameters. 
I^VUp-hnu.Ri- L'annnt he TPXutiR 
round for greater unliirgLmciii. 

Ikon, Ltd. 

HAGHAFRINT AV.II 

Verii^ixt enlnrgtu^ with Auto¬ 
matic focussing, for idiTtnaty 
only, URing roowatt CipaE lamp 
nnd double condt'Ui^'r. Filivil 4-in 
/4.S Dal Imnvur anastEgiuat. En- 
torge^ Erain I.3 in 5| ilEiimelerK. 
Lamp-houM- cannot be ifwuug for 
projecting off bucboaid, which 

p,i]UT ii|i tr« 15 lu in. 

En^gn, i-til 

AUTOMATIC PkAXIOOS 

Vertical enlarger with auto- 
iiMitic focuw.ing, giving a ranjt^ 
of enlargement Irom to 7 dia- 
CTii^lerfi. Fitted w'ith an 11.5-cm. 

Ainisti^Tnut, with iris dia¬ 
phragm in interchangeable mount 
Fur electricity nuly, nsjiig 100-watl 
opal lamp wjtti chtfuser^ bul can 
ht- fitii*!! w ith a iiondenser if pre- 
feired. 

An Intcrchangeabk kus Jut 
obtdiiiriii^ i-nlorgement up 13 
dJacneters from '24 x jh mm. 
can be fitted. 

The baseboard Isikt^ bp 

to la X 16 in. 

SulSil-^ Hiintur, Ltd 

VEHTIX AUTCPMAtlC 

Vcrtinil unlarKtT with fuffy 
Au loinatic r« iing, For rlec irlc- 
ity' riuly, using cither diffuser or 
conduEm^r. 

^rmlcl 331 has lo.j-cm. 
thrix? - cuui afiaatigrnat. 

^fodel 333hM/3.5 fuur-cotblKMiptiit 

unELsligmat wim Iris diaphnumi. 
Range of cnlargcun-ul from ijj ^0 
ti diameters. T^iseboord will lake 
paper up t*i 13 V ta Jb. 

Actina, LttL 



Rj^h tnlaricr 
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EKLARGERS & ENLARGING: (8) HOME-MADE LANTERN 

5. G. Bfaxf^nd Stu&bs 

\n the following article working instruct ions are given to assist the practical photographer in the 
construction of a horizontal enlarger that is both efficient and low in cost. Embodying the use of 
the amateur's camera for projection, it requires little in the way of special materials and fittings, 
and the entire apparatus can be made with ordinary tools and in a short time 


A HOME MADE eniarging lantern using a 
condensing lens» with the amateur's 
camera for projection, and having all 
the movements and adjustments of an 
expensive, professionally-made lantern, can 
be made by the amateur for the cost of a 
condensing lens and a couple of shillings^ 
Such a lantern, made by the writer, is showai 
in the photograph (Fig, i). If required 
there is, of course, no difficulty in adapting 
the design for construction in more soKd and 
heavier materials at some extra expense. 
The body seen in Fig. 2 could, for instance, 
be made in oak-faced pi3^'Ood or mahogany. 

The body consists of 3-ply wood taken 
from a tea-chest, the dimensions of which are 
shown in the sectional diagram {Fig 2). 
It is built up on a stout baseboard, 16 in* 
long, 7j in, wide, and | in, thick (Fig. 3). 
The baseboard must be hat and rigid and 
not liable to warping by heat* Mahogan}' or 
braced (cross-battened) oak, | in* tliick, may 
be used* 

To this baseboard the two sides of the box 
which constitutes the lantern are screwed* 
They are 2 in* shorter than the baseboard ; a 
remo\-able end piece. A, carries a black velvet 
curtain to cover the end of the box and 
pre\ ent light leaking out. The end piece fits 
loosely to permit the vtuthdrawal of the lamp 
house and its fittings* Its dimensions are seen 
in Fig, 2 ; the two sides are screwed at the 
top to a piece of wood yi in. long, 24 in, wide, 
and about | in. thick, and braced at the 
bottom by a piece 7^ in* by | in* by i in* 
It is shown partly withdrawn in Fig, i. 
Lantern Body. The box has practically 
no top. At the front a cover, B, about 3^ in. 
or 4 in* deep, is provided (Fig. 2). Along 
the top of both sides strips of tin, C, 124 in. 
long, i| in* wide, bent along their length at 
right angles, are nailed or screwed* These 
angle strips are bent so that one side is at least 
I in. wide, the other being | in* or less, and 
tins wider side is painted underneath with 


dull black in order to reduce light reflection. 
On the baseboard are fitted the tubes and 
sliding platform for the lamp-house. Dimen¬ 
sions are given in Fig 5. The long tubes are 
fastened at each end to blocks of wood by 
straps of tin bent over and screwed to the 
blocks. The latter are kept in position by 
nails or brads round them (not through them) 
knocked into the baseboard* They are thus 
independent of the baseboard, and the whole 
of this portion is easily removed from the 
iantem, as seen in Fig. 4. On the long tubes 
are placed tw^o shorter pieces of slightly 
larger tubing, which slide freely and are 
connected by a stout plate of copper or other 
metal, soldered at each end. A slot is cut in 
the centre. Pieces of an old tubular brass 
camera tripod serv^e this purpose, or bras? 
curtain rods or tubing of two sizes can be 
used, pro^uded they are of substantial brass, 
and not merely rods covered with thin brass 
sheeting. 

The Lamp House, On the centre plate 
the lamp-house proper is fixed ; it consists 
essentially of a cigar box with an adjustable 
lamp carrier as seen in the photograph in 
Fig. 4. It is fastened to the plate by a bolt 
and nut, which passes through the slot on the 
plate (Fig* 3), thus permitting a sidew^ays 
movement of the lamp house to allow for 
the adjustment of the light. Backw^ard and 
forward movement is supplied by the slid¬ 
ing tubes on which the plate is supported; 
upward and downward movement by the 
adjustable lamp carrier. 

In the case of the lantern described, an old 
focussing projection piece from a disused 
magic lantern was made use of, the lenses 
having been removed. Such pieces of scrap 
optical apparatus can be easily picked up 
from optical dealers or on second-hand stalls. 

An alternative arrangement for raising and 
lowering the light is shown in Fig* g, where an 
ordinary" electric bell or wireless terminal. A, 
slides up and down a rod, the flex of the 
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Fij. 1. SeccEonal diagram of body of lantern made of 3-plr wood 

Metal 

sc/dered t&s/idt^^ Ttm^ 


SlMimMflateUpM 
on light House andjdl^^ 



Fif. 7. Condenser bost made from 
blseuic Un. showm£ arrangements for 
lnofding: negative carrier and camera 
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Fig. 3. Baseboard and sliding platform for Jimp-bouse 
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Fig. S, Alter¬ 
native lamp 
holder for use 
iMiCb electric 
light 





Fig. 8, Sectional diagram for 
construction of condenser box 
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Fig. ?. 


Metal for strip holding camera 
front or condenser box 


soldered on 


Fig. 4, Ump-house and adjustable carrier 

enlarging, r*.. |'». home-made enlarging lantern with condenser 
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cicctnc kmp gripped, not too 

iH^twi^eri twu tiiJlH un tlie of thf? ter- 

niiimL Other forms, oi light holders can be 
improvi.si^l uii biiiiiJur lined, #uiteEl tn the 
pat ticuUr form of lighting emploj'ed. 

The inmphouse is cojnpieteci by two 
pieces of wood iti the dimen^Ecas^ showti in 
Pig. 6, ssejewed tm to tht; tup caf the cigar box 
wiih a circular hole cut in the centre^ Li> nlluw 
the Ixyly of the frjiniK5yiag piece, which 15 used 
ik^ the liimp carrier, tO pass through. 

The pui pocje of thcic paccc-s is hi proWrlp a 
covering for the light when in the lantern. 
Tlic covering iiiovcis with the lighi, .ind pre¬ 
vents direct rays escaping from ilie Jaiilcm. 
dince it iiiovci uudertictith die overlapping 
strips of blackened tin ff 
fiirtiier iiiuaus uf light exclu¬ 
sion are recjuire^S, pieces of 
3-ply wfKid 7I hi. by 3 in. nr 
4 in* can be placed on 
top of the box at uidicr 
end. according to die 
po^irioii of the Imnp 
house. At the front 
end of the Jantcni a slot 
is cut With a keyhole 
x.^w ru take 4 franie 
huhlin^ & slice L of 
ground glaw! for chtln- 
slon of light, if ncecs^iy. The dJot h cut 
at tfie height of the condenser, and a strip of 
wekkI is fastened Lnsidu to provide a ledge 
lor the diffusing glass. 

The coinpicte ^irrangujiicnt of the lamp- 
iiouse bshow'n in Fig. j [pM:>7l It wnll be 
setm that it proviilc.'i LnljiistmenT m every 
direction for accurate centring and fucus-^ing 
of die light* Sucii adjustment is p^irticu- 
lai ly necessary' svisen a fUimcEU lamp is iL^^eil. 
where the effective fight source is a of 

ligfil. h\ the photograph u lamp with an 
opaline biilli is shown. In this kind of lump 
the light Is diffused fairly equally all o\^er 
the surface of die bulb, and reiiiices the need 
for such cJns& and .iccuratc adjustment. A 
pearl bulb is Jiul iwi effective bur can be used, 
The CTjndensOr box i* seen lu the pliolo- 
gr.Tiph (Fig. 7) and thn diagr.im (Fig. 8). For 
a In. condenser, such as is necessaiy fui 
eTdargingquarter plare negatives, a biscuit tin 
in, sqiijiie and aboiiL 2| in. deep is required^ 
or a brg^rr one ritn ciiT doWTi to fit, the cut 
cn±s being turned ©vet uiid f^ldetcd. An 


H o H£-HADE MN LAR^EH: 
Fl-gr tL DciaHii ai etLMtr\K>- 
tinn oJ rmcl with af 

Anmclunanc m iirdlfif 4Jddlv 


apertuie is cui in the bottom of the tin 4I in. 
wide and 3 1 to’ ^^cep, t\c. a little larger rhan a 
quuilcr-pliite- A strip Of copper the length 
of the condenser box :ind in. wide taken 
and bent over at right angles, one sirle uf the 
bend being in. wide, the Other 1 in. A 
siucond strip of the Sftiiic length in. wriift i> 
bent over at right angles, each bend hi tliis cii.se 
being i| m, wide. These strips are boliefl 
on to Lilt: tnp and bottom uf the condi!n.%j 
box to allow the negative carrier to be pusftod 
in betw'ccii die strips and the box, gripphru: 
it blit [wrmittini^ fr<rc movemenr- Qn the 
copper a I rip which is bolted on to the top of 
the condenser l!>o.x a hnnketl piece is iulderod 
on to sup|}orl fho camera, riiown M A 

jlug. 8). Its dimensions aie given iu 
tlie smaller iitagnim (T-ig. 9), ITiis 

hook fils into the slot at the back ul 
the camera in which 
the fnciisring screen 
slides. The cmideitsei 
is wedged into the riu 
box with pieces of 

WfiofI cut to fit. 

J'lie condenser box 
1!^ made 4 Jight-tight 
Qt in the from of flu^ 
lantcfii in the 
shown in the photo 

i) and in the diaKruin (Ffg. a)* A 
piece of Wixxl, P. about 1 hi. lliick 
and fif iti, wiilii, siippHuy a platforru for the 
Condenser box. 1 1 Ls screwed on to an upright 
ihece. F, 7I to. by 1 in. hy | in, Ofi both 

sidesf upriglils^ F, of J in. 3-ply wood are 

crewed, with a cross-pSere at the top, of the 
depth reqtured in make the condenser box a 

reasonably tight lit. When the tJouderLser box 

h in posttion light leakages are stoppcfJ bv 
stuffing bUripsoi bbek dothaJlround 1 these are 
nailed doun with narrow strife of 3-plv w ood. 

So that ihftre riiail be no need to mnvii tiie 
lantern back war ils and rorwartb to coluiging 
rltflcrenl sizes, tUc csuw^l 15 artamged tn 
lilnrijr fht pkHk. Detsiili of its CTiisituclioii 
are socii in Fig, 10 . Tiic c$u.et ronfist!. of .^n 
oTfiinarj- lLajgE,?i3'ed iltuwing ixwtil la.sTiin(fa 
to ti sliriing saddle-piece by m#atts of two 

roppef btHcIief s^ whicU urt^ cul out tif :t piece 
of 2 in. ^uorc tiieffl) .md fotfjed up as sdiowii 
dotted ill Fig, it. a thuiiilHicrew passes 
liimrigh the aiildle. flipping the edet: uf dm 

pjiiXnk to kfiep tiie 4:051^1 fLxed. in fH>riticin, 
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ENLARGERS A ENLARGING: |9) SIMPLE AIDS 

\n thU highW pr^ctiol Kri« artkl« a^sQciaE^d with culirifni work k fiupuber oJ 
artfulIv' idcticd hint* an(!| ilpi variwji pc^pl^ pre5*nt*d to htip the amKeur 
work&r. Sy ucfiTcljIng HttJc injjefiurtyp improvtd raults- can br obtameti ajid t^ommon 
ovcFxomftp A further anictc whkh deati with tnlariginf from cine frames 
-complete tlijt striM devoted to cnlarfemcnf 















W HILST mwjv 3»0|iSf? 3 ike Lh^ iivlutc 
f licir cjklar^mtnTS which 
the coitimereiil enm pcL^iig-^fi uti le 
prodiicf^s, i>i’hDrfi prefer to use the TniT- viTniim 
area u( Shetr tnrouiidc papern afterwurcb 
triTiiming oH only tlie barest 
order to achieve this KHiftfacturily U t& 
necessary to have some means of re^slering 
rhr hrainule paper acciiratety ^viUi the 
^e£ilreil parr of the iinii^e, tuid then of soctiring 
It in plare^ Keic are two ver>' simple inctlwHiai 
of doilJjs^ this : 

rhe finii oiic comprises having a piece of 
white paper, the same sistc the bromide 
paper to be stuck Hatly ori a ku^cr 

piece of thin Card, One of fhests ciiii be made 
in a few minuter for Liich stock $i 7 .e iif^h 
I hr jiicLufC is composed on the white iircai, 
Hhich can be moved 
about a-s rei|iiired to get 
skinUiig horizons level, 
djici so on. 1'hen the 
light is sawitched off and 
Lhe seitsitLve paper cm 
lie laid iA=ith perfect con- 
fitletice ju^t to cover the 
ivhite focussing space 
and QiU bv Licid ii^i place 
by me^ins of four pennies- 
A |>enny at cadi cunlel 
will weight Urc paper 
sA11 s f nc r o ri ] V while 


lw 9 wnpj. mih* m tdpiici&f* pMtr frtji 


obscuring only the luiiiuLest edge ot it. 
Tile apparatus is shown in the illuHtratioti 
beimv. 

The second method is lo buy a yard of 
halhinch wide dastic and two nders. 
dastic is cut In hafi.'PS and b stretched 
OSS the easel, where it can be fixorl 
whtli di a wing-pins. It then forms a pttif 
of springs which huld the rulers ^^lHTe 
firmly, while allowing thcjm to be freely 
slid about or lifted as desired. In using 
this method it Is not necessary to mnunt 
the fociisstng sheer at nil. When the 
^-iew ho* bean satisiacterlly armnged on itiA 
surface, it is jtist clipped liy the rulers, as 
shown in the dLuhLLialiuu fielow, left, and 
the bruinide paper Ls then laid on it and is 
held in the same way.— D. CHAHLES 

White Borders for 
S ro mi d e £n target 
merits. Fixine broTuidi- 
paper to 
hanzontaJ cnlarg 
tedious job, and 
emuirc a uiijfoiTii white 
border is dafiicult. bui, 
with rhe sHniple ftaime 
shown in page bjo, it can 
be made quite an easy 
matter. 

Tlte Iramtf: is inode 
Irnm .stiff card with a 
clean reel angular hule 
cuL i*j the $ae it is desired to uac, less about 
round to form the wiiite twrdciL The 
card frame inliould be 2 m 3 ui. 
wido. to ^ve a fait amouiLic of rigidiiy^ 
piece of stout: ^ctoth [mper is then 
to rhe b.ick to aLllicre to within 4 m. ui inc 
l>oUoru edge of the opening, but sufhnently 
wide to rover about a quarter of ilie aper- 
rnre itiielf. The width nf tlic paper holder 
should also bo wider than the apertmt. aii 
5e«m on !=kelch of the bark view, making a 
kind Of pocket lor ihu bromide paper 
To ensure llial there IS at least i in. clearance 


CMJElV unw 
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niiind, Llie iiilLcsivi: limy be 
appJied 10 ilie l^^ck of ihe framo 
itwIE np to ihRt distance fmm 
the f?d^o of the opening, and the 
hacking pap«^r laid down on it 
and kept uttdci pre^ure until dry. 

Half corks ^vtnek on the front of 
tlie frame enable more pies^uie tu 
be put on by means of elastic 
baiiil^, as like ft nine lia^ a 

tendency to dip on the easel. 

In use, the bromide pajjer ia 
dipiKvl down thf b^ck of rht* 
frame Into die papu* pocket,, and 
pushed down as far as it will go. 
If Lice jt-Lii. eleuiaiiLe is tjuJte fr&e 
the paper will fit in quite square 
and snug, Tliis givt^ 1 liree unifomi 
l>OTder$. with the top omlapping 
by :m ec|iiijl ■imounl. The frame 
is then placed on the easel and 
clam ped down by the ela.stii: bands, 

1 1 can be shifted at will to suit 
IheclGsircd |Hrt of the enlargement 
its projected. 

The frame can niso 1^ used 





1 tike fr?ii3ii: 

mask shall 


for vertical cnLicgciis by substituting two 
'unaiJ weights lor the daatic a^ndsJ— 
F, IVNEEUiOUSE. 

EffTcjent Enlarging Mask and Paper- 
Holder. A iiiuiiber of ideas for providing 
a mask to an ^nlargCfncm have appeared 


JHcivinG 
HATER. fM 
riACLQM 
KX 


C^^LAnaEHO HAlie ANO HOLDta- Owv\Em tef holditt, 

ttm hromUi 1¥ qn miW ^klt 


kom rime to lime, hut iu mfwt of them it 
IS necessary to adiosi tlifl paper in tike 
by visual nieatJa in order that the 

he true. With such n m:^^t rvruk-- _ __ 

for certain whether ihu jvjpcr has sUpyicd 
slightly aFier the lumd is rcfucivfjci, giving an 
uneven bofdur which iicccssiitatt;’^ 
trnnming to make squiire again. 

ith the mask here rip.srTibrd 
the pappf couid be put ui with the 
eye? ihui without ripik that rite 
resuiting white border would be 
ant me. It is niidc from iwo jncces 
of St on I card of evaclly tht ^inn: 
i^iice, tlur nieasuteinents dcpenduic 
uu the ^kc «l enhir^enient m be 
nkade. On one piece is dfawri a 
ree tangle of t-xactly tlm sixe of the 
paper lo lie niicd/ Inside this a 
slightly smaller recuingle is drasvn, 
the difTi^rrnce in 5X7^ being die 
width of the white margin desired, 
Thk -mailer rectangle Ui liuL*n mit 
m t wi th a very sharp k ni fe, 
as Khowti at A. Two long, narrow 
^ots are next mit, and here it 
La cssehttal to exercise great core* 
Of tlie mxisk wiU not be sijuiiie. 


6 j<i 
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TIHE‘SAVING comtructed pap«r holder made of cKre« 

pieces of cardboard slued together. The bolder embodies, a mask which 
£ives a neat border co che prfin^i The device U pare!culari/ suitable for 
pictures of postcard siac 


The length and width of these 
slots is immaterial, but it is 
absolutely necessary that the 
inner edge of each should be 
on the line marked out for the 
paper size as sho^vTi in the sketch. 

Now place this piece of card 
squarely on the second piece, 
making certain that all the outside 
edges are perfectly flush. With 
a sharp pencil mark the position 
of the slots. Next cut two strips 
of thick cardlxiard or wood, 
slightly shorter and narrower 
than the two slots, and prepare 
one edge of each so that it is 
perfectly straight. These are the 
guides, X X, which are glued to 
the baseboard, straight edge 
inward, in the positions already 
marked, taking great care that 
they are square. When the glue is dry the 
mask is placed on the baseboard, and the two 
are bound along the bottom edge with a 
piece of linen to act as a hinge. 

With a horizontal enlarger the base is 
pinned to the easel in roughly the desired 
position, and, with a vertical enlarger, it is 
secured by drawing-pins to the baseboard of 
the enlarger. To use, it is only necessary to 
open the mask as in the illustration, place 
the sheet of paper on the bottom runner, and 
slide it along until it reaches the runner at the 
side, when it can go no farther. The mask is 
then shut, held closed by a push-pin, and 
the enlargement made in the ordinaiy^ way. 
So long as the two runners and their slots 


have been accurately placed, an even white 
border will result every time. 

If several sizes of paper are to be used, a 
mask must be made for each ; they can be 
made at the rate of two an hour. Sizes over 
whole-plate should be made in wood for 
rigidity ,—!. GORDON PA ULE. 

Simple Holder for Bromide Paper. 
Probably seventy-five per cent, of the en¬ 
largements turned out by most amateurs, 
are made on the smaller sizes of paper of 
about postcard or lialf-plate size, A great 
deal of time is w'asted in pinning these small 
sheets to the easel, and each print must 
afterwards be trimmed to remove the holes 
made by the pins. The simple holder de¬ 
scribed here will obviate these 
troubles and at the same time it 
has several other advantages. 

The holder embodies a mask 
which gives the prints a white 
margin all round, minimizing waste 
and ensuring a neat finish. It can 
be moved instantly to any position 
on the ease! so that any desired 
part of the picture can be selected 
for enlarging. This is a great 
advantage and avoids the need 
for rulings on the easel. Such 
rulings are of little use with the 
simpler types of enlarger where 
the negative carrier is not provided 
with centring adjustments. 


BKDMIDE 



M ASICAND HOLDER COMPLETE. Sketch of holder-cufii-mask 4«ccit«d 
above. Wooden or cardboard guldai ensure correct alinemenc or pa^er 
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U will horn the drawings in page 

671 that the holder is made front three 
pieees of cardlx^arcl ^Jued rogerher and 
pinnL^d al each comer. Tlie back is best 
n^ado Iroin a thick piece of mounting brisirrl 
with li smooth white flirfacK, su tliaL iL can 
be used for upon. It should be 

atmiit 1 in. larger all round than the enlarg¬ 
ing paper or pn^ncartL .V suitabJe siz:e tor 
po-ttearcLv would be 6^ X 4 ^ 

The di stajiec-pioce which hokl^ the c.irds 
in po&ition should he the same sisce as tlie 
back, and alioiit twice as thick as a posieard. 
It mual be cut away to a U-sha|x: iih sJiow^n 
in the ti^^wing^c The ex+tet siic o\ the part 
to l>e cut away cm l>e gnt by tracing round 
ii poster!rd (nr ntber bize Of enlarging paper) ^ 
Hie mikigiji at the loot can be about i Iei., 
and tiround the sidi^ about ^ in. 

Any piece of good smonrh card can be 
used for the mask. It sUioutd be the same 
width a.^ the oUier pieces, and about J tn. 
slioncix A r+?ctangle is cut away Iroih the 
centre, leaving a sufficient mirgin mnnd 
to give the prints a w^hite border of i lo 1 in. 
in width^ Tins hip nmigta Of the mask should 
Ite abnui {in. in width and .arranged to allow 
the prifiis lo project about i in,, so that they 
con be ciisdy wuthdrnwm. 

After Rluing the three picctn: together, piislt- 
pms are inserted at each corner and ghied 
in position, len'ii.'ing the ^xiini^ ptujecling 
about I in. at Use back. This allows ttie 
holder to be fixed in any ptHitioii by iiici'cly 
pressing it against the easel 

A neat finish COJI be given by ^xuntmg the 
mask black- This also allows one to see at a 
glance the c?tacL Size of the priming paper.— 
A. HARCUS CUTT 

An Enlarger Focussing Hint* 

For bccuring critiral focussing in 
ihn enlarger Lbi: use rd a nticd 
sctccn in place of the negative tias 
often iHiuii rocoinmended. huT rts 
tfiis necessitates a doiibic diarigL-^ 
over, it b' probably neglected by 
zi gnud many amateurs. A ^trip ni 
glass let permanently iulr» the Side 
of iIle enlnrgcr ca^er, h ^w'Evci, 
iiffers the ad\ ant:i^-=^ «l tliis lucilu-ni 
wdtliout the ex tun trouble other¬ 
wise entailed. 

iiy pu&liing Lhe ciimer a hiiJe 
tan her mto the eniarger. the ruled 


strip k biought iiilo view on the screen, 
and all one has to do tn orrier to be alile 
to " replace " the negative is lo pull the 
carrier back once more into the position 
which it originally fx:cupiEitL 

;\ ill ip about 2 H k iii. Is a convenient si w 
for a ;t*plate carrier Cut the glass first suid 
Use this as a Icrnpluic for marking Lhe bole, 
and then a tight fit will be iissuned- Fcir 
focussing, oither clear tiue:^ on a black 
ground or black lines on a cletur ground iveII 
scr^'c equdly well. In the strip illustrated a 
choice of eiflier was made possible by covers 
ing hutf with black paper and scoring U 
Through with a knife when dry, and by 
sticking iw'o pieces of black cotton on to tJu; 
remaining dear liaJf. 

To en>mre ibe strip being a really acr^urale 
guide, it must, of course, be fixed so tiiat the 
black paper and the cotton im in exactly f he 
same pliiiie as tlie film }^ide of ibe negative, 
and core must be taken always to put the 
negatives in thp cnirier the same way 
round — IT, BoLiON. 

A Gadget far th« Vertical Enlarger. 
'The correction of lihed vcrtiia-b k a simple 
matter when a horizontal eiUargor Is used, oa 
Lhc ease! is gcucrally made tn swing. With a 
verrical enlarirer, however, Lbc baseboard is 
fixed imd is incapable of being tilted 10 
correct the ccnverj^eiicc of the vertical Lines 
lU the negative. 

It is, liow'evcrK mlh eajsv matter tn make a 
dctaclrabie {or pflrmanenl) tilling iTaseboard, 
and the cost and labour involved are slight. 

A balHmperiril drmvinK-buiird, planed to 
the correct size, or a piece of " block board 
(a sort of thick plywood) obtained from a 



FOCUSSme DEVICE A fUn %mmw\ in»n>rf Ib iJib ai 

BBUrffr proTlte a rapfd ui^ mcani nl bcunJfvc 
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An Aid to Accurate Enlarger FocuHing. 
in order in make jTerfcert t^nliir^cmbEitbP Lhe 
[■orEis-STTi^ must be esmied out accuratefy. 

Tlie device de&cnbc^i here givea accurate 
fnciJ55ing fsn horiaoiilaJ irjdurgers. 

A smaJ] scrlinn, say 

uLk>uI 3 ^ >: 2^ Ui., musl 
be cul out of the centre ni 
the {nriisjdn^ eus/d uf the 
L cfilatj^er, 

1 In this ts placed a piece 

1 of ground /jiass of the 

1 same sEi^c :iiid ia^icitcd in 
I place so that the mutt 

^ surface nf the i^i 

flush vtitli the side on 

^ which the liroETiidp paper 

IfE pinned. 

- i’he focussing is ceutEieiI 

am ill the usual way gn 
ihe white surface of the 
easel, luid in uldCr to 

ascertain whether ihe 
_ imaf^e i< dead sburp it Ls 

J viewed un the groun d sksf? 

^ in the s^ijne way as a 

"kl”! focussing focen ol a 

phile camera that i$. the 
image is viewed from the brick nf the 
easel. 

Tlic gtnuiul gbss con be etfeclively held in 
l>LiCe by fixing a framewmrk of wuud. 

If a ytruiig glide applied to the framework 


cabinet-maker for a shilling or 50 . the width 
of the enlarger baseband, forms the eascL 
Two perforated strips of nieuil ore hxed to 
the miLaTger baseboard by mi^aus nf ortlinats' 
screw's and Ihe l>riard pivoted aL one end to 


smr vn!v or iwl or LnujuiOL 

SHEWING AOfLmABIX lAJEL ^ 


MCnOVTTH 

d]0£imuTJ 


n&a:ANo *snup 


VCT>D rlLXXT5 
TO flOLDGlAXr 
IN 70 imon?< 


GROUNJ 

niiin 

WITH 

■fAcn 


GROUTID 

GLAjy 


jccnoH mmtMtL 


EASet FOCU&SrMC SCHeCN. A noral but •fe*all>4 diyic# 

In eIiIi par* 
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I - 1-^—rm- 

E 3 45676 0 

Half plate paper. 

“ i- 1-1 — r-m- 

2 3 it ^5 G 7B 0 

Whole plate paper* 

FOCUS SCALES* Two iextnipl«« of sfmpfe nt«ans for tstlmatln^ th* 
degree of eniii-gemenc whrch |j required to bring any picture up Co anr of tfie 
icandard paper sties 


Hair-Line Focussing. This 
method employs actual hairs* 

After soaking an old glass nega¬ 
tive in hot water for a few minutes, 
remove the emulsion with a safety- 
razor blade and a piece of clean 
cloth. After diying, apply a coat 
of clear, liquid gum to one side 
and place lengths of human hair 
in various positions on the gum as shown in 
sketch below. Then put the screen away for 
a few days in a horizontal position to get 
thoroughly dry and hard. 

Roughly tocus the negative on the easel, 
remove it from the carrier, and replace with 
the screen in the same position and facing 
the same way. If the negative is on a glass 
plate, it is only n^essary to put the focussing 
screen into the carrier so that the side bearing 
the hair takes the place of the emulsion side 
of the negative. If, however, the enlargement 
is being made from a film, some care is neces¬ 
sary. To remove the film, together with the 
two pieces of glass between 
which it is sandwiched, 
and to put the screen in 
the place of the whole is 
not correct, for this will 
put the hairs at a different 
distance from the lens than 
was the image. The film 
must be removed, together 
with the sheet of glass 
next its back (shiny side), 
and the screen must be 
placed in the carrier with 
the hair side resting on 
the glass which previously 
supported the front (dull 
side) of the film. 

Now carefully focus and 
adjust the carrier or easel 
until the hairs are clearly 
defined over the whole of 
the enlarging area. After 
replacing the screen with 
the negative, make the exposure in the usual 
way. The enlargement %vili then show all 
the fine detail contained in the negative,— 
C. *U. CROSBY. 

Enlarging Focus Scales. Many semi¬ 
automatic enlargers on the market are fitted 
with duplicate scales showing the degree of 
enlargement, pointers on the lens mount and 


lantern being set to the same figure to ensure 
sharpness of focus. Unless the degree of 
enlargement required is known, this system 
necessitates either a certain amount of 
trial and error work with the enlarger 
itself, or preliminary measurements qn the 
negative and subsequent arithmetical 
calculations. 

If a series of scales is made according to 
the design shown above, the degree of enlarge¬ 
ment necessary to bring any picture up to 
any of the standard paper sizes may be read 
off directly from a contact print using the 
appropriate scale. Each scale is made on 
cardboard named with a 
standard size of paper, 
e.g. whole-plate, but the 
points on it are marked 
with enlarging ratios in¬ 
stead of inches* Thus, 
since whole-plate paper is 
in* long, the point 4^ in. 
from the zero is marked 
X2, the point 2*83 in- 
from the zero (t.e. one- 
tliird of 8 in*) is X 3* 
and so on. Similar scales 
are made for other stan¬ 
dard sizes of paper as 
required. 

To use the scales, con¬ 
tact prints from the nega¬ 
tives to be used in the 
enlarger are needed. A 
print is taken and masked 
in the usual way \vith 
L-shaped pieces of card 
untd the required picture is isolated. If this 
is to be printed, say, halTplate size, the 
scale marked half-plate'* is used in order 
to measure the length of the picture which 
is enclosed by the masks, and instead of 
obtaining the actual length in inches, 
the degree of enlargement which is required 
is read of! directly. 
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A ainounl pf expeiitnced jude^mi^nT 

1$ nti^iiirfd to ih^it tliL pit:tiiru will iiai 

Ihi loD widt“ fpi Uic paper chQsen, pr a set 
of senior nnsiy easily lift madp m mt;a<nir£: ±ht5 
wirlth magiiificiiliou well that for 
the Icnjjth. It Is then merely nere?Lsary to 
that the. width 4![i]iii>;cme]it is iml renter 
Llian llie length, Othenvtse ;i \;KT^Qr sheei nf 
pnper must be choi^i luid uioisked!. Phuto- 
graiplnirs who habutially mash their print’h 
will obviously need ttp nde their fit 

the slbiJitJy i^uml dimensinofi nf thi- n|Wire 
^vailnliie for pdiitijig.— M. L^Hr^SEl-CJ^o\>‘f.. 

ENLARCINC: (10) PRINTS 

FROM CIN£ FRAMES 

H^re dsscribfrd tho mtth&ds ivinablo for 
mailnf ntisfiictD r)r ^1*r^emenU fjfom auh- 

sundird cEne framei. If the Injtru«fcar5 of 

itic iLUthori Mr. Stanli^r W. BowEtf, A.R.P.S., 
are adhered tOr the aTnutcur will cKpcrlencr 
little drfficurtf 

Tlim-" arc Uircc po5».^ibk types of fiJni from 
'kvliich it Tn:i3’ he to prirdnm enlarge¬ 

ments : fi) iiti^uiivc; (:2) j es cisaJ ; iiii\\ 
colour. Each of the three differs slightly in 
the particidar niutlifidH which msiy lie adopted, 
bill generally the requirements for tlie work 
ore lEe same The frame selected s.limiid 
show little or tui mov'cniLUl whurevcT f^To^iblCp 
idiould be sharp, and should not roniatn too 
grwat an aiununt of dutall. i',r. a cItMiC-up 
would be preferable to a long-shot. Thv 
appaiwtiLs: iipnn which the onliiTgcinents arc 
to be made should have a firsi^la.-^s optical 
system, comparable with, say, a minia¬ 
ture enlarger such lud is used for enlarging 
35 'mtn. sis^e negatives. Special attachments 
are available also for converting projector^ 
into enlargers, but these are usually of The 
ftYed-focu.s pattern. 

Enlarging from Negative Film. Pnv 
vided thal the negative hx*? lieen carefully 
proocs^. it should be possible to obtain 
Cltiargementri three t up to half-plate biiic, and 
on rough paper the grain should not be un- 
dulv apparent. MHierr enlargemenni bigger 
than this are required, it Ls usually Considered 
belter to prepare an intcrmiNiiate negative. 
This may be most siniplv done by ihe use 
oi The Agfa Direct Ihiplicate film (s/f Dupli¬ 
cate Film : Agfa), which produces a ncgative 
dlrect frnm a iiegtitivc in one process. Can? 
fihonld he exerdsed to avoid building [ip 
uxe^iSsive contrast —ample exposure will 


ensure this. The pmdtirtion of this negarivep 
citlicr by the tneiJiud suggested or by imraiLw 
of an iniermediatt^ soft duplicate positive 
con tael printed on tu u.ilcw negative, ruuddes 
iCEouchinf; to be comod out, so that a uum 
her of repot irfon enlargements may be mudt:. 

Fn I urging from Reversal Film, With 
neversul originals, an intermediate upgaTive 
is an csseiiLial. (A transparencyp however, 
may l>c made m one opf^ration again (>}■ the 
Ubc of lEie A^fa DUecl Diiphcate hhud ^^'itll 
I he ccimincrriul fnrm of project nr atlujilei 
inenUuned the usual of enlarged negative 
X in.—Ihij^ is rather small, 

quarter-plate would IX preferable in view* of 
t lie grpatnr area and ease nf rntniiching before 
printing from iL Suitable material for the 
intermediate negative required i? ordinary 
iioii-oaluur MUisiti\'C plate or rdiii the 
ordinary ” plate or Him with an fl. ^ f). 
mtiiig «f apprnximutEfLy 70 lu luo. Slow speed 
orthochTomaiic material also h suitable and 
will help to prevent excessive contrast. With 
Uie first-nieniioned material the developer 
should be either dtlntf? nr one of the M.Q. 
Intfiix finc-gralii ty|>c. The exj.x)surc i^hoidd 
be full und development probnged. 

Enlarging from Calaur Film. As oJl 
the popular colour filitis work oh some lorm 
nf the rcveraal procc.'iFi, an mtcnuediato 
negative is required *^5 for black-and-wdiite 
revrnsal him. The marprial to l>e u^d for tlic 
intermediate iiegativt must, however, be 
colour sensSitive to preserv'c a correct balauec 
{}f the origuiiL! tunes wdjtj] rendered m mono¬ 
chrome. For this purpoise a slow-spced 
panchromatic material should l>c selected- 
Prints in Colour from Cine Filrn. For 
ihi^ ymr|x»^ it i:^ lUiuaJly best tn prepare a set 
of three-colour separation negatives. iTienf 
can Iw made thrnugh a .■^'ricM of special 
thjee-eulouf filteib on lo suitable panchro¬ 
matic plates nr films. Care slioidd be taken 
lu avoid movip^s the enlarging device betwetm 
each negative, and some expLuieuce is re- 
4.|iured tn maintainihg: the corrert halmire 
betw'een the three negatives- Tiie Caibro pro¬ 
cess Colour PhotogTxaphy. Tri- 

clitome C nrbm) may lie used for nrnJdng the 
prints^ from Lite set uf Uirec colour nef^atives. 
This work should not be attempted until 
pmlirjt*ncy has been attained in making 
oidiiuixy black - and - W'hite enlarge men ts 
dong the lines suggested. 
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ENSfGN 


ENSIGN, ltd. This siU.Rrittfh firm 
for many years enjnyod a iiigli rupiimtio 
for jihotcifprAphic apparutiLs ."infj acc^&oritH. 
the range of whirh is too extensive to permit 
tlie mention here of more than a, few out- 
sLaitilijig prr>rltict$. 

Atnoni; Uie box-form roll-film eiimera^ 
niiide by Enstgn. Ltd, the "All-Distante-^o/' 
for pjctnrts 2j x 34 in„ k remarkttlly good 
vaJufi at tin? low price of r.^s., incorpcralitig 
as ]t doea a colonr-filtor built into the 
diapkru^ mechanism. 

T'he Ensign E-20, a ver\^ popular 
camera, tnkes pictures dtlicr 

34 in. OT 24 X 
for the latter 
housed inside Elje camera 
View-finder^ are 

tlu^ amoiuit of picture includetl 
wlicoi the smaller Is being n-sed. 

C he shunei la pravided wiUi tiiiic 
and inst-antaneous moveinejit and 
0 spedui tlevice prevents double 
exposure. The Jeni is ihe Ensign 
Ail-Distance, taking pictures at— 
dij^tanre from 6 feet tip\^Tird5. 
hinged back i» pro\ided with 
red window's and pn3s.^iim pbte, 

Tlic ** 5 ^drtx -320 " IS alsu of the sundaid 
folding type, Luking either 12 pictures 24 x 
in., f>r ifi pirtiires 2i x i| in. on ske 20 film. 
E^'terniil parts are finished in lustre or 
poli^ied chromium. This camcru is fitted 
with an kigcnious escposuie cuunter for either 
i;! or 16 pictures, Uie two scales being en- 
gtiived on each «tjdc of u reversible pbite. 
The focussing scale is combined '.viik a depth 
of focus sGiilc, and the JocQs.^ng lever autf>- 
mafically returns 10 infinity whrii the 
is rlortcd. The SeIfix-220 " can be had with 
various _ 


IcRscK and 

?^hntlers. 

For xUdjuh 
who appnect 
ate tlie aii- 
vajirages of 
u coupled 
range-llriilcr, 

the Ensign 
"-Aulorange- 
2o''LR.an ideal 
quick-uction 
camera. 


The specification of this c.imera rtekunhka 
tliut cil the'' “ in its main features, 

with the addition of .a cointiclcnce type 
range-finder coupled to tbe frimssing mccliiiji- 
tsm. The cye-piete is adji 15table ftjr variations 
of eyesight. The '' Amorange-20 can he 
obluuicfl in a vaiiuty of lenses and sbiitTcrs, 
according to price, viir^ing from an Knsar 
anaRiTgmut in Trichro shutter to a 
I 5 S Tessar fy.S i„ Compur rapid shutter 
i^pt-eded from 1 ^x:, to 1/400 sec.^ watli 
deJavud action. 

A veiy popular mid in¬ 
expensive CTunera taking 
pictures 3 K 4 
cm. the Ensign 
" Midget/' :t rnif' 
^'cst - pocket 
eamiioi, measur¬ 
ing only 34 ^ S 
r| in. " The 
Model 22 ha=t an 
ali-djstajice lens 
and a self^seiring 
time and snap- 
shot shutter 
3 i ha.s an 

\r II.. ItHf. 

■ . (w d 55 an Hnsajr /(j.j, onastigm,^;, both 

in i-spfctii shuttem. 

Tile F.nsif;n " Multfix fl " a precisiOK 
nuniaiiirL- riitiem f.ikinji 14 pictures 5 x 4 
cni. on ^laiidard iwa 27 gr liT spool. Tiif 
{freuicr pan of Ujc me la I work of lliw t-amcra 
lb lunrltof iiJcminiujii jind liidiiminmm alloys, 
w t ai. in spjtti of the complex mnrhanism, 
lilt Tnstiument ^vdgi^^^ only 33 Tlit 

couplixl raij^c-findor fuemsscs down to 
niches, ioifl tile direct-vfsior oplical vien- 
hnder „ litt«l over tlu.- mnij^findtir 

Double e^■posuIB is mspissiblo. the him- 
wmtunff ni^hanism bemg coupler! lo Uie 
shiitter ajid the film automaticidly wound 
before the shutter is set, Ji,,. 
abutter hBa a wido range of speeds; i 
t a^j/10. J/15 1/35, 1/30, 1/7-, 

5 ^# t.'Ofw. l/nx'Ki, and time. Tlie shutter 
I ■ ea« knob is placed very ironvenieiiLly oil 
top of tlie carnora and llie boss is tlireaded to 
take a flexihk release if so desired. 

"nie feus jirovided is an Ensign Multar 
/3-j, out Ross and Zeiss lenses urc ni'in 
available. The diapliragm is adjustable by 
rotating a miUtd fiaugc an the from celi. 



ENSIGN 






MhiJe the range-finder, which is coupled lo 
thi" Ic'ns, is hy a ^miiU fever nn the 

Ien:3 tnuunl. 

A \.yp^ of ciunem mtich 
fuvnuR:d by amiJiis 
lorkJ workers is the 

EnRij^ "* u 

quarter pJate hand or 
E;t:irid carnerri for plates, 
film-packs und cut him. 

It is prci^Hded with ii 
long extension, operated 

by rack anil jiininn, jk- 
vohing back. uni^^ersaJ 
!%wing frontr and an 
airan^ienient for using 
wide - angle The 

hudy h of leather-covered 
maho^ny* and all inetal 
parts are tLickel-plated. 

The '' Zeca-Flex/' distributed in this 
Country by Knsign, Ltd.^ lh a high-class fnlding 
roll-hlm camera with a reflex arruiigciiieub 
iiiid really belongs to tlie rlass of twin-leiis 
fcHexes taldng 12 2 ^ X 2 ] ui. pictures 
on a Htandarri ao spool Alt hough i he 
camera fold^i, ihe reflex ati:tc1imt!nt 


'En&lffi " MuHtH fl*' miinlxtujv ismara wlhkli nkn. 
-3X4 'CtTT. plcturo- ThE luiri|R|EBE H41 4 

Ism Mt\d iB^f-Eipplni Eoal pJll14 i^fuEtir 


EiHlEn '' SandariDn iFfO^fl drUer^Ml iat Uft jHftttl. 

or Ckic fllmi <41: H ^n.l. ftilNt. tfi* ^rn4n With 
hijnt SriAtJnl. Itttl It^l wHifi gp^i' *Hdj« «l ptiE* 

does nnt, but compactness has been 
adiieved by iiiakhig Ihe finder kxijs of 
shorter focal length than that ol the tokint^ 
lens. Tliis means, of ooiirse, that tlic 
picture on the focussiog screen is smaller 
than thft actual pictiiTf on the him. 

.After ihe Jens panel has been drawn for¬ 
ward and locked tnio podtiort, focussing 
TS performed by rotjiliiig 3 ^lall knob lu 
the tight of the vkw-huder. ’J his. acting 
by a micrometer thread on the la^y-tongs, 


mu^es iho (nmt of the camera forwards and 
at the same time operates the focasping 
mumit of the iinder lens. 

Tlie "Zeca-Flnx ' is 
h 11 e d with a Cuinpnr 
Rapid shutrer giving a 
range of speeds from 1 to 
1/400 «ec-, and Is provided 
with delayed action. 
Hither a Schneider Xenai 
/3.5 or u Zeiss Tessar of 
iIm! fiamc aperture is fitted^ 
Cine Cameras. Ttie 
Ensign "Simplex Pock- 
eUe hi iL eoiJipact iG-mm. 

rme camera which fits 
com for Labi y into tlie 
pocket. I'hc size is IS 
4} X 5i in., and the 
weight 35 OKS. 

Xo tbrcadbig of ihe hlin is necessary when 
loading. The spedai charger, cairyung 50 f(?et 
of film, is merely jmsheil into its recess and 
i t engages a u t unnit icaJJy vri 1 1 1 the fitm-mn\ing 

m e c h a n i s in. 
T her. 

iipeciLi, lU ana 

12 frnnies ptJ 
.second, a footage 
counter is in.- 
corporated. and 
u dial ciitilrtil 

stops the tnoior 
automatEoilly ut 
predeieTnimed 
footage. I'lierc uri; both w.n'st-3evel and 
direct vision-fiudors on the 
SimpJex-Pocketle": an 
exposure guide gf'ving correct 
lens set tings is found under 
the Ictis itself. The lenses 
rirted are the Ensar 
the I^iUincyer /z.y, or the 
h!o$s fr.y* 

Ensign Kinecam'' 
t6 nmi. cine cauenem^ 
take 50 feet fw itKi feyr 
of Him, A double 
clockwork 
lukes 30 feet ul film 
wit h out rewi nd i ng, A 
hand turn ixiovctneiit 
is reversible for 
"" dissoh^ea/* 


^77 





ENSIGN^EPiDIASCOPE 





mscopic 

TOjBCtiOni£m 


/deflector 


W/ectors 


"Pointer 


Lantern 


Magazme 


A direct view-finder on 
the lid in the direct axis 
of the lens enables accurate 
centring to be obtained 
for very close-up shots 
down to I foot from the 
camera. An enclosed view¬ 
finder is also fitted. A 
sliding scale back-sight pro¬ 
vides correction for parallax. 

The Ensign “Super-Kine- 
camModel 8 has a triple 


Baker British '* FptdiAscope 


EievatifigTab^e 


_ j- 

OimmingCap 


FOR PROJECTJNG OfiJECTS. Aldit Epidiascope shown in pirt section, 
apparatus a circular projection of up to 12 ft. 2 in. diameter 


revolving turret head, capable of taking 
three lenses of different focus, so that 
subjects at considerable distances can be 
taken. 

The multi-speed mechanism has five speeds, 
i,e. S, 12, i6, 32, and 64 pictures per second, 

A patent tri-optic S3mchronizing view¬ 
finder, fitted with three separate lens com¬ 
binations, is fitted to the side of the camera, 
enabling a correct view to be obtained in the 
exact she in which it will appear in the film, 
whichever lens is being used on the turret; 
thus the full amount of magnification is easily 
discernible in each instance. 

Projectors- The Ensign i6-mm, Silent 
Sixteen '' projector is permanently fixed in a 
strong but light case. By one movement both 


reel arms are brought into 
position. The mechanism is 
mounted in die-cast hous¬ 
ings, and is silent in opera¬ 
tion. It embodies positi%*e 
claw and patent flickerless 
barrel type shutter, ensuring 
rock-stead}^ projection. The 
optical equipment is de¬ 
signed as one unit, with 
special 2-mch/i,8 Dalhne^^er 
" Superlite " projection lens 
in hinged mount. Quick- 
tlireadfocussing. 

The framing device centres 
the picture on the screen hy the 
movement of a lever. 

riving unit is mounted 
separate section with the 
lamp, and embodies a silent- 
running fan. 

A still picture can be shown. 
For Ensign enlargers see under 
Enlargers, 

EPIDIASCOPE- This ap¬ 
paratus, also called an Episcope. 
is a lantern for projecting an 
enlarged image of opaque 
objects, such as postcards, 
prints, coins, etc,, on any flat 
surface or screen by means of 
reflected light. A system of 
mirrors or prisms is employed in 
conjunction with a lens for 
projecting the image, which must be brightly 
and evenly illuminated, on to the screen. 

The illuminant is situated veiy'' near to the 
back of the projection lens mount, so as to 
give maximum front lighting on the subject, 
which must be at right angles to the lens axis. 

The lens must, naturally, be one of large 
aperture, to compensate for the loss of light 
by reflection, since with a normal lantern 
slide projector the light is transmitted 
through the positive, so that no great loss of 
light occurs. Focussing is carried out by 
varying the distance of the lens and object, 
and lens and screen. 

The accompanying diagram shows the 
working principles of the Epidiascope as 
embodied in the Aldis Epidiascope. 


The 
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**A book that is shut is but a block'* 

^fiAEOLOC/ 

^ GOVT. OF IKDIA _J 

i4y IkpKrtZEiciit of Aichficology 

^ NEW DELHI. 

Q ^ 


Pleft^ help ns to keep the book tA' 
elenn and moving. 
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